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The Telephone in Switzerland. 


It is pleasing to observe to what degree of perfection the | 


art of telephony has attainej in this country. The art is 


virtually one of American origin, and whose early devel-| being done there that may prove suggestive to him. 
opment was fostered by the enterprise of American capi-| the desire to facilitate this comparative analysis we present 
talists and the encouragement of the American public, and | this week some interesting details on the art of telephony 
it is a source of satisfaction to realize that we have more| in Switzerland, according to a report recently published 
than held our own, in the competitive race of progress; by M. Rothen, assistant director of the Swiss telephone | fed out from reels and the splices are 


with the other nations, many of whomare so eager to | 
encourage the arts and sciences generally. The march of | 


FIG. 1.—THE 


improvement in our methods and systems of telephony | 
has been as rapid as the growth of the enterprise, financi- | 
ally, which represents an aggregate capitalization of nearly | 
one hundred millions. From the very first the telephone 
assimilated itself wonderfully to the quick business-like | 
ways of the American, whose desire to expedite matters | 


and to secure convenience in all things are the stimulus | 


which make this the land of invention par excellence. 


The rapidly increasing use of the telephone in all direc- | 


tions obliges the telephonist to watch closely every detail | 
appertaining to the operation of exchange systems. He 
finds it useful and expedient to examine carefully the pro- 
gress realized on all sides of him and especially to watch 
carefully the work of inventors in their efforts to place 
material at his disposition for making his the ‘‘ model” ex- 





| ties at his comniand will compel him to make a change. | and does not stretch beyond two per cent.of its weight at the 

| Not content with the study of what is indigenous in | outside even when under the greatest strain. Its resistance, 

| this respect, the ambitious American telephonist likes to | however, israther high, being from 60 to 65 ohms per kilo- 

| glance across the Atlantic now and then to see what is| metre, which would be equivalent roughly to 100 ohms 
In | per mile. 





In order to avoid kinks, some precautions are 
necessary in running thé lines with this wire, 
because of its comparative rigidity. It is usually 


never made 


service, and which we extract from La Lumiére Electrique. | near any insulator, but usually at a distance of 25 or 30 
The Swiss telephone system is patterned considerably | feet from it. As it is not expedient to make the ‘‘ twist 
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OPERATING ROOM OF A SWISS TELEPHONE EXCHANGE. 


| after American methods, and this will make it doubly , joint” well known to American linemen, with this steel 

| interesting. The wires are run overhead as in American | wire, what is known as the English splice is used. The 
cities, and they issue from the top of the central office | end of each wire is bent at aright angle, and the two ends 
| building generally through a kind of cupolaaround which, | are made to overlap and are then wound around with a soft 
}at a distance of a few inches, is built the large frame iron wire of one millimetre diameter, after which the joint 
studded with insulators that is characteristic of our own is dipped in melted solder. The wires are never stretched 
American exchanges. Sometimes, as in large exchanges, | beyond a strain of 60 kilogrammes (125 lbs, nearly) the 
| there are two or more of these wire cupolas. From the sag being purposely made so great on account of the severe 
frame around each cupola the wires radiate in large | climate of this Alpine country which causes powerful con- 
bundles or arteries of from 30 to 120 wires, which take | tractions in the wires. The supports of the lines are placed 
different directions, and from which the _ individual at an average distance of 300 feet apart, though in some 
branches going to the subscribers’ stations in a given dis- | cases this distance may be reduced to 100 feet or extended 
trict are given off. The wire used is of steel, galvanized, | to 1,000 feet or more. The supports are composed of ver- 
and is of small diameter, being only two millimetres, which | tical posts of quarter-inch angle-iron, two or three inches 
corresponds nearly to No. 12 American gauge, This wire | in width, between which the horizontal pieces that hold 





change, not knowing how soon the overtaxing of the facili- 


can bear a strain of from 800 to 900 lbs., and can be twisted the insulators are disposed. There are usually six of these, 
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made of T-iron of suitable size (about 2x8 in.), and each 
one carries from eight to ten porcelain insulators screwed 
into studs projecting from them at a distance apart vary- 
ing from 12 to 20 inches, according to the length of spans, 
the latter separation being?'made when‘the span exceeds 
600 feet. 

The number of lines accommodated by each frame is, 
therefore, from 48 to 60, The vertical posts of the frame 
are each provided with two legs, which stride over the 
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ridge ofthe rooffof the buildingTin’ the well-known,man- 
ner, The frame is7placed in a parallel line with the ridge 
of the house whenever it is possible without, deflecting the 
course of the lines too much, but the frame is sometimes 
placed obliquely over the roof, which can be dene by a 
suitable change in the legs of the vertical posts. To pro- 
tect the shingle or the slate covering the roof, a cushion of 
tarred cloth filled with mineral wool is interposed between 
the legs of the, posts and the roof. Usually the legs are 
not made fast to the roof, the frame being preferably 
secured in place by means of stay ropes or wires fixed 
to the beams of the roof. This enables them to be taken 
away and placed in other locations with more ease and 
rapidity, while it also tends to irritate the proprietor of 
the house to a less degree than the American habit of 
driving long spikes or bolts through the roofing. The 
use of iron instead of wood for the frames is an advan- 
tage on the score of durability, but its weight appears 
to us to be objectionable. The weight of an iron struc- 
ture like that just described is around!a half a ton, and 
when to this is added the weight of wires spanning 300 
feet or more, besides the strain under which they are 
mounted, it looks as if it would be a less “crushing” 
imposition on the proprietor of the house to use a lighter 
material, as is generally done in America. However, 
if the Swiss houses and their owners can stand the load, 
our objections have no weight. 

As the lines extend further and further from a central 
station, all the time giving off branches in all directions, 
they diminish in number and then, instead of two vertical 
posts to support the cross beams, only one is used which is 
fastened to the gable end of the house, or else a post may 
be used. The arrangement now becomes more nearly analo- 
gous to a telegraph line. In those parts where the wires are 
subject to annoyance from ‘‘ humming,” devices are used 
to remedy the difficulty. The method of entering the sub- 
scriber’s place recalls the way in which such installations 
are made in this country—that is to say, the Jine descends 
vertically from an insulator placed on top of the building 
to a second insulator placed near the point of entrance. 
As each subscriber is placed on the end of his line, only 
one wire is thus laid instead of two, as in our American 
systems, where oftentimes two or more stations are looped 
in on the same circuit. Wheneverit is possible, the entrance 
is effected from the rear of the building so that the wires 
may be out of sight as much as possible. The rigid steel 
wire cannot be made to bend around cornices and other’ 
projections, and a soft iron wire 144 millimetre in diameter 
is generally used for this portion of the circuit. The line 
properly ends at the subscriber's station, the return circuit 
being through the ground. 

In every case, whenever the house on which a wire- 
supporting frame is placed is protected by a lightning rod, 
the frame is always placed in connection with this light- 
ning rod. Where no lightning rods exist, the frame is 
provided with a suitable earth connection, and it thus be- 
comes itself a lightning rod, which is all the more effect- 
ual from the fact that each wire it supports affords an 
avenue of escape to the lightning discharge because a light- 
ning arrester is paced in every subscriber’s station. M. 
Rothen asserts that according to his observations, the cases 
of dangerous lightning discharge take place in the open 
country and scarcely ever in cities, and that lightning 
rods could as well be dispensed with. But he finds it ex- 





pedient to provide these precautions against lightning to 
satisfy public anxiety. 

At the central office, the wires leading from the switch- 
board to the wire cupola are provided with lightning ar- 
resters of a pecular pattern specially designed by M. 
Rothen, and shown in perspective in Fig. 2, and in section 
in Fig. 8. These lightning arresters are of the plate type 
used in Germany, but in this case they are arranged so as 
to accommodate several circuits, for the upper plate is re- 
placed by a number of narrow blades 6b a, Fig. 2, B Fig. 8, 





which are firmly secured to pieces of insulating material | 
h i, by nuts m m, each blade being 10 centimetres (about 4 | 


inches) long, 16 millimetres wide and ‘4 millimetres thick. 
Their lower surface is grooved lengthwise, as seen at C, Fig. 
8, so as to present a series of ridges. Each of these blades 
is in connection with one of the line wires, and the lower 
plate g (Fig. 3), which is long enough to extend across the 
whole series of upper blades, is connected to the ground. 
The lightning discharge entering the central office on 
any wire would escape from the ridged surface of the 
blades 6 a connected with this wire, to the ground-plate g, 
whose surface is also grooved similarly, but at right 
angles to the grooves in the upper blades. The ridges of 
the blades, therefore, cross those of the ground-plate, and 
thus a large number of discharging points is produced, the 
separation between which is regulated by the nuts m m 
that serve at the same time as binding-posts. Usually, 
these lightning-arresters are placed in the dome and above 
the openings of the cupolas on top of the building, or else 
in the sides of the wire conduits leading to the operating 
room, when there is sufficient space to receive them. The 
wires leading from the lightning-arresters to the switch- 
boards in the operating room are of copper one millimetre 
in diameter (No. 18 Brown & Sharpe gauge), with double 
paraffined cotton insulation, and are stretched parallel to 
each other, in layers of fifty, the number destined to each 
operating table. These layers of wire all run down a shaft 
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Fig, 4. 


which leads to the operating room, and general ly enters it 
at the centre of the ceiling, as shown in Fig. 1, from 
which point each set of fifty radiates in the direction of 
the operating table intended to accommodate it. 

The Gilliland switch-board is"that adopted by M, Rothen 
for the Swiss telephone service, each table (Fig. 4) being 
arranged for fifty subscribers as already stated. It consists 
of a tall vertical stand. At the upper portion is a space A, 
occupied by the fifty annunciator dials, and immediately 
below isa space B for the fifty switch openings that serve to 
make the connections between the subscribers’ lines. The 
fifty annunciators and switch contacts are both disposed in 
ten horizontal rows of five each. Below these is a row of 
annunciators, at C, like those above, but intended for a 
special function. Finally, there is a small table D, on 
which are arranged two rows of contact-keys, one contain- 
ing five keys, and another containing ten. This table also 
supports ten movable plugs, whose connecting cords pass 
down below and are stretched by small weighted pulleys. 

The annunciators (Fig. 5.) are arranged similarly to those 
of other systems. The disc a which normally covers the 
annuciator number ¢c, is held in its upright position by a 
horizontal arm b moving with the armature of the mag- 
net e in bell-crank fashion, on the pivotal joint 1. When 
the subscriber signals, the current causes ‘the electro-mag- 
net e to attract the armature, and the disc a being 
released swings down until it strikes against a stop g. thus 





uncovering the annunciator number. In falling down the 
disc moves the spring f into contact with the end of the 
screw h, thereby closing a circuit through the signal bell 
that informs the operator of the call made by the sub- 
scriber.. This bell is placed by the side of the switch- 
board, as seenin Fig. 1. Each of the plug-holes or switch- 





Fig. 5. 


ing openings (B) of the switch-board is +o arranged that by 
inserting one of the ten plugs above mentioned, the circuit 
existing is broken, and a new one is closcd simultaneously. 
Fig. 6 shows one of the plug-holes in longitudinal section. 
From each plug-hole a metallic stem extends through the 
switch-board to a threaded portion e provided with 
two nuts f g having contact washers between them, 
and which serve to establish connection with 
the subscriker’s line. The nut f alsoserves to hold the 
end of a bent spring c, the free end of which normally 
bears against the point of a screw h pa-sing through a 
piece of ebonite. This screw is connected with the electro- 
magnet of the annunciator corresponding to this plug- 
hole, the other end of the electro-magnet being connected 
with the ground. Thus it is seen that as long as there is 
no plug inserted in the plug-hole the annunciator is in- 
cluded in the circuit of the subscriber, the circuit from the 
line being through the spring c and screwh. But when a 
plug is inserted in the hole, as shown by the dotted lines, 
the spring is moved away from contact with h, while the 
plug itself forms a contact with the spring and conse- 
quently with the line wire connected at fg. By means 
of the connecting cord attached to the plugs the 
line may be connected with another line by inserting a plug 
into the switching contact corresponding tothe line in ques- 
tion, provided the two plugs are connected together. 

The contact keys on the small table D can be used for 
different purposes. After one of the plugs is inserted, the 
circuit of the subscriber is open and the inner row of five 
keys is provided to enable the operator to close the circuit 
to the ground temporarily. The second row of ten keys is 
provided so that the circuit may be interrupted for the 
purpose of signaling to either of two subscribers con- 
nected together after their two switching contacts are con- 
nected together by two plugs and the connecting cords. 
The portions A and B of the switch-board are entirely dis- 
tinct from the portions C D, but they become in- 
directly connected to them by the operation of 
connecting two subscribers together. The apparatus 
of the two portions C D is arranged into five 
sets, each of whichforms a complete and distinct whole 
and to which corresponds a telephone. Each set comprises 
the electro-magnet of one of theannunciators in the row C, 
the two plugs which are nearest to this annunciator, be- 
sides the two outer contact buttons immediately in front 
and thesingle contact button behind and between them. 

In order to explain the operation of the system we will 
suppose that subscriber No. 12 (Fig. 4) wishes to speak to 
subscriber No. 46. Subscriber 12 sends a signaling current 
‘in some cases continuous andin other cases alternating) 


| which drops the annunciator disc,and the operator hearing 


the signal bell, immediately puts the plug of the second 
row into switching hole No. 12,which interrupts the signal- 
ing current. The operator’s telephone at the sametime be- 
comes added to the circuit, and by pressing the second rear 
(from the left) contact button the circuit is closed and the 
operator can ascertain the wants of subscriber 12. On being 
requested to connect with 46, she takes the next plug and 
puts it into switching hole No. 46. By pressing the right- 
hand one of the two front contact keys she closes the 
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circuit of subscriber 46 and rings his bell. A moment after 
she presses the rear contact button again; which establishes 
telephonic communication between her telephone and the 
circuit of No. 46, so that she may inform him that No, 12 
wishes to speak with him. As soon as the attention of the 
latter is secured, she releases the contact button and the 
two subscribers can then speak together. When the con- 
versation is ended, either subscriber sends a signaling 
current, which causes the annunciator of therow C corre- 
sponding to the connection to drop and thus notify the 
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operator to disconnect. Fig. 7isa diagram of the circuits 
and their connections in the example just cited. The lines 
m, n, of the two subscribers enter at the back 
of the switch-board by their connection with the spring 
of the plug-hole m, n, touching the screw (Fig. 6), which 
is joined to the annunciators m n, suitably connected to 
the ground. The signal circuit s, for calling the attention 
of the operator, is closed when the spring is pressed against 
the contacts m, n; (sec Fig. 5). On inserting the plug c 
into m, the annunciator m is cut off and the line extended 
to e, and thence through one coil of the annunciator a of 
the lower row C (Fig. 4). On pressing the rear key or 
button b the telephone 7’ is brought into the circuit. On 
pressing the right-hand front key f after the plug d is in- 
serted into n,, the signal battery g is brought into play to 
signal the subscriber. It can be seen readily also that the 
annunciator a will be dropped with equal ease whether the 
impulse of current is sent fromm, or from n,. 

The switch-board adopted by the Swiss service will 
accommodate fifty subscribers only. As the number 
of subscribers to the majority of the exchanges is great- 
ly above fifty, it is necessary to use a large number of 
switch-boards, and to provide means of communication 
between each. This is accomplished by the plug-holes 
seen on the margin of the switch-board stand at the 
right side of the portion B. Each switch-board is thus 
provided with a series of plug-holes numbered from 1 
upward (10), and all the holes of the same number in all 
the switch-boards are connected together by conductors. 
Consequently, in order to connect two switchboards to- 
gether, it is only necessary to insert a plug into the 
hole of the same number at both switch-boards. If, for 
instance, subscriber 39 is to be connected with 457; the 
operator of the switch-board having the first fifty places 
the plug in No. 39 and the other plug of the same set into 
a hole at the right-hand side, we will say, No.1. At the 
same time the operator of switch-board 451-500 inserts a 
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plug in No. 457 and the other plug of the same pair into the 
right-hand hole No.1. To simplify the operation, a con- 
necting cord having a plug at both ends may be nsed at the 
second switch-board to establish a direct connection be- 
tween 1 and 457, and then the connection is the same as if 
the two subscribers were on the same switch-board. 

The signal bells ordinarily employed for the subscriber’s 
stations work with alternate currents, just like those used 
in America changes. In many American exchanges a 
large Pteelectric generator which furnishes alternat- 
is used. In other cases the current from a 
battery is Fapidly reversed by an automatic contrivance. 
In Switzerland the latter method is used exclusively and 
the reverser used (Fig. 8) is essentially the same as that to 
be seen in some of our American exchanges. To enable 
those not familiar with this apparatus to under- 
stand its operation more easily, we present a dia- 
gram (Fig. 9.) showing the arrangement of the 
circuits. It consists of a pendulum _ carrying 
an armature polarized by a permanent magnet above 
(Fig. 8), which armature is alternately attracted by the 
electro-magnets placed on either side of it. The pendulum 
controls two sets of contacts which correspond to two 
distinct circuits, one of which includes a local battery and 
serves to cause the motion of the pendulum, the other be- 
ing that of the battery whose current is to be reversed. 
In order to show the operation of each circuit more clearly 
the diagram is divided in two, the upper portion repre- 
senting the local circuit and the lower portion the revers- 
ing apparatus proper. The current of the local battery c 
divides at binto two equal branches, passing through the 
electro-magnets i and k and going to springs 
f grespectively, that rest against a fixed contact h con- 
nected with the other pole of the battery. If the 
pendulum (shown in section at d) is swung either way, say 
to the right, it will move the spring (g) out of contact with 











springs un are also moved alternately away from r by the 
swinging pendulum c. The reversing function will be 
easily understood. Supposing b to be the positive 
pole of the battery, and the pendulum e to be at 
the right, then the positive pole is in connection with 
the line. When the pendulum swings to the left, 
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on the contrary, the negative pole is to line, and the 
rapid reversal makes the current alternating. Let us 
follow the course of the current in both cases. In the 
first case the circuit is from b tom, tone p, to and over 
the line(at e, Fig. 7,the signal key e or f being depressed) re- 
turning through ground to v, and proceeding to r u t, and 
to the negative pole s. Inthe second case we have 
bm nr v, the ground, the line back to p thence toeuts. 
The batteries used are of the ordinary gravity type. 

The telephone apparatus used by each operator in the 
central office requires no special description. It consists 
of a transmitter supported at a height convenient to the 
operator’s mouth, as in our American exchanges, and 
below this is a supporting device for the receiver, which is 
so disposed that it permits a large range of motion to adapt 
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it to any position preferred by the operator. The tele- 
phone receivers in American exchanges are also similarly 
disposed. 

The apparatus used at the subscribers’ stations is char- 
acteristically American, for it is nothing more than the 
familiar magneto box with automatic switches, worked 
by the weight of the telephone depending from a forked 
lever. The accompanying diagram (Fig. 11) establishes 
this similarity. K is the fork of the lever a, which, when 
held down by the weight of the telephone, closes the line at 
c through the bell Gand through the spring w (which 
short-circuits the magneto generator M J), and thence 
to the ground. The bell G is made so as to work generally 
with alternate currents, because isis then more sensitive, 
on long circuits, though sometimes it is constructed 
so as to work with continuous currents. In either case 
the resistance is about 100 ohms. The generators have 
a resistance of 500 ohms, and they give an electro-motive 
force of about 45 volts. When the magneto-electric gen- 
erator is used the spring u is depressed by the knob so as 
to open the shunt around the armature. This knob is now 








dispensed with, as a general rule, in the American mag- 
neto-generator, 
When the telephone is taken off the hook K the lever a 


h, and the whole current will now pass through the other moves upward and comes against the contact strips b, 
magnet (i) whereby the pendulum will be moved in the whereby the local circuit through the battery, the primary 


opposite direction, only to cause the other spring (f) to 
move out of contact and to bring about a reciprocating 
action by the magnet &. In the second set of contacts the 


| 


coil of the inductorium, and the microphone transmitter 
M is closed, while the secondary coil I of the inductorium 
and the receiver 7’ become included into the lines. The 





lightning arrester used at the subscriber’s station is not of 
the serrated edge kind with which our American appa- 
ratus is provided, but is of a special form, of the plate de- 
scription above referred to, and is shown in Fig. 10. 

The telephonic transmitters adopted by the Swiss ser- 
vice are of various types, viz., the Blake, the Theiler, the 
Ader and the Berliner. According to M. Rothen they each 
have their merits and demerits. The Blake transmitters 
give purer and clearer articulation, but they get out of 
order easily. They require only one cell of Leclanché 
battery. The Theiler transmitter is less delicate and does 
not ‘‘fry” as readily as the Blake, but the voice is not repro- 
duced as clearly or as loudly, and two or three Leclanché 
cells are required. With the Ader transmitter, the voice is 
weaker but distinct, and this transmitter is least subject to 
frying. It requires 4 Leclanché cells connected in multiple 
series of two. Finally, the Berliner transmitter, which 
requires but one cell Leclanché, is very good, and while 
the voice is not quite as clear and distinct as with the 
Blake transmitter, it is much less liable to fry and get out 
of order. 

In some cases the subscriber uses continuous currents to 
call the central office, and this requires a local battery of 
six‘cells or more. Owing to the cost and inconvenience of 
this arrangement, the magneto is preferred by the admin- 
istration. 

In special cases a station may be provided with acces- 
sory apparatus, such as additional bells, so that a call may 
be heard in different parts of a building or even outside. 
The form and function of the apparatus of course varies 
according to the purpose to which it is to be applied. One 
form of apparatus of this kind, the indicator bell, is worthy 
of special mention. It is used when the subscriber, a 
merchant, for instance, desires facilities such that he can be 
placed in connection with the central office or with his 
business establishment. The apparatus designed by M. 
Rothen (Fig. 12), consists of a box provided with 
two annunciators and a three-way switch to be 
operated by hand. Fig. 18 is a diagram of 
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the connections between the binding posts and 
the contact segments. The switch lever is com- 
posed of two piecesa b, insulated from each other. The 
apparatus is placed near the telephone apparatus 
proper. Supposing the subscriber's house and 
place of business to be on the same line, when the switch 
is in the vertical position shown in the figure, the central 
station can call the intermediate station and vice versa. 
In this situation the distal station can also call the inter- 
mediate station; the right hand annunciator drops (J H) 
and closes a_ local circuit which rings a_ special 
bell. The midway station by turning the switch 
on contact II. (g h, Fig. 13) reverses the connection, and it is 
then in connection with the distal station in the same 
manner as if the central station were not connected. If, 
now, the central station calls, the right-hand annunciator 
will again drop and cause the special bell to ring. When 
the remote station wishes to communicate with the central 
office, the midway station switch is placed on contact D, 
by which the apparatus of the midway station is excluded 
from the circuit, with the exception of the annunciator D, 
which is made to drop by an impulse of current when the 
conversation has ended. This switch system just described 
may be applied to multiple connections made from a mid- 
way station, just as if this station constituted a small 
central office, in which case there are as many annunciators 
as there are lines connected, and the switch is replaced by 
a Swiss switch-board with connecting cords. The ap- 
paratus is modified to suit the convenience and wants of 
the subscribers, the government service being well dis- 
posed to favor its patrons in this respect, though of coursc 
the expense is borne by the subscriber. 

The Swiss system patterns after our methods in many 
respects. In many points we have progressed on this side 
of the Atlantic, particularly in the matter of switch- 
boards, in which direction the efforts of inventors to 
improve never ceases, and with the ultimate adoption 
of automatic exchange systems, toward which we are now 
progressing, the Swiss system would suffer greatly by con- 
trast. The Swiss system has its advantages, and in a 
country where the patrons of the telephone are not so ex- 
acting and impatient as ours, it will, doubtless, give com- 
plete satisfaction, while it has the great merit of being 
uniform throughout the country. 
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BELL OR REIS? 





Aside from that controversy which has reigned of late 
years between contemporary inventors regarding the 
priority of invention of the telephone, and upon which the 
Patent Office recently itself 


cision of Examiner Church, there is another contro- 


pronounced in the de- 


versy—opened more recently, though of not lesser 


jmportance — regarding the anticipation of all 
Philip 

Reis was the pioneer of telephony. 
He obtained the first results, crude 


these by the late Reis, of Germany. 


He produced the first 
electric ‘* telephone.” 
though they might have been. He it was who first pointed 
out the path in which lay great possibilities. But he was 
ahead of his time, like Pacinotti, and like him also he lived 
in the wrong country. With all his zeal and all his exer- 
tions he failed to excite public interest, and when, after a 
short life, death claimed the inventor for its own, the in- 
vention had already entered the threshold of oblivion. Only 
afew years later, anda few words transmitted by a device of 
identical construction at our Centennial Exhibition create 
the most lively impression the world over, and the inventor 


this time is loudly heralded and acclaimed as a public bene- 


factor, Now, after the Bell telephone has been enjoyinga 
happy and lucrative career, circumstances have arisen 


It he- 
comes a matter of necessity for the litigant to pause in- 


which bid us retrace our steps to the time of Reis. 


quiringly over the tomb of Reis after ‘‘evidence ” to be 
With such the 
question ‘‘ Bell or Reis?” is to be answered as a matter of 
satisfaction and precaution, just as a scout surveys the 
ground upon which a conflict is to take place. But there 
are others who have gone thither in search of evidence— 
though not in the same spirit—the historian and the im- 
partial student. They approach the hallowed ground with 


used either offensively or defensively. 


interests to sustain other than those of truth. 

Prof. Silvanus P. Thompson, whose letter on the Reis- 
Bell controversy will be found in another column, is 
one of those who have thus volunteered their efforts in the 
interest of justice. The worthy task which he undertook, 
of examining and collecting evidence on the character 
and bearing of Reis’ invention, is all the more commend- 
able in him when we realize that he is a purely disin- 
terested party. The professor has no ‘‘axe to grind” in 
the controversy, and this gives a special value to his 
book—‘‘ Reis: the Inventor of the Telephone ”"—which 
has just been published. Whether we arrive to the same 
conclusions that he does after the evidence adduced is 
carefully digested, or whether we choose to differ with 
him, there is not one of us who can read the book 
As to 
whether the book answers the question which is the keynote 


without feeling a deep respect for its author, 


of the controversy, we cannot undertake to decide. The 
arguments which the learned professor advances in his own 
peculiar forcible style, certainly tend to urge conviction. 
On several points it supplies the missing links in the chain 
of evidence in favor of Reis. The point raised by the 
opposition, that Reis himself was not in search of anything 
beyond the transmission of tones ; in other words, that he 
never pursued the practical side of the subject—the trans- 
mission of articulated speech—is quite squarely met by 
evidence, and the assertion that the Reis apparatus never 
did and never could transmit speech, is bravely repulsed 
by the statement that those alone who try purposely 
to make it fail can have cause to say so. Professor 
Thompson has made it speak, and he says there is no 
special difficulty in so doing. These two points are very 
important. But Prof. Thompson does not stop here. He goes 
further. 


the crucible of analysis and brings out interesting develop 


He places the famous undulatory theory itself in 
ments. Altogether, the work of Prof. Thompson is a valu- 
able addition to the history of the telephone, and it is by 
far the best plea yet presented on the Reis side of the 
question; and it deserves the conscientious, impartial study 
of every one who feels the ennobling sense of justice in 
his breast. 

Whether it is Reis or Bell, or any of his competitors, who 
deserves the credit of having invented the telephone, isa 
question in which allare interested now that it has been 
agitated, and every item of evidence is of value in this 
relation. The sense of the public feeling among disinter- 
ested electricians isthat the honor be accredited to the 
right man, If Bellis the real inventor of the telephone, 
If Reis is de- 
serving of recognition as the first inventor, then we can- 


then with him should the credit remain, 


not be too quick in giving back unto Czesar that which is 
Ceesar’s—even though Ceesar be dead. 
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Activity in Invention. 


In the last issue of THE ELECTRICAL WORLD we discussed 
on general lines the annual report of the Commissioner of 
Patents, and we then remarked that the figures contained 
in it were a credit to the inventive genius of the country. 

An analysis of those figures reveals the fact that a very 
large number of the patents belong to the field of elec- 
tricity, telegraphy and telephony. There are always cer- 
tain specialities to which the inventor and would-be 
patentee directs his attention. A favorite object of 
experiment for many years past has been the car- 
coupler. Bottle-stoppers have occupied the thoughts of 
thousands, and the name of those who try to improve 
on the sewing machine is legion. Agricultural and 
dairy instruments fill many pages of the Gazette, and 
contrivances for the household abound in such profu- 
sion that if a man were to give all a fair trial he would 
have no time or money for anything else. But the three 
departments to whose interest this journal is chiefly de- 
voted receive more consideration than those we have 
mentioned above, and no small share of last year’s work in 
the Patent Office was connected with them. 

Of patents coming under the generic head of electricity, 
the number reaches the positively grand total of 327 ; and 
then there are 123 under the head of telegraphy to be added, 
and 156 under the head of telephony. The bulk of the elec- 
trical patents relate to the electric light—its carbons, con- 
ductors, regulators and dynamos—but several are also 
found in the signal, wire and motor classes. Sixteen of 
the telegraph patents are concerned with the duplex system, 
and the same number of telephone patents relate to trans- 
mitters. The telephone exchange system has evidently 
had much anxious labor and thought bestowed upon it, and 
is covered by upward of thirty patents. 

And as certain kinds of inventions predominate over 
others, so in an equally marked manner certain inventors 











have a lion’s share of the patents. Some of'them may be 


a full realization of their mission—justice—and with no said to monopolize the sphere in which they have deter- 


mined to investigate and discover. Thus we find that 76 
| patents stand to the credit of Thomas A. Edison, the 
number, beauty and utility of whose inventions in the 
short space of five or six years would seem to be a flat 
contradiction to the traducers who say he falls short of 
his promises. Then the name of Edward Weston appears 
opposite no fewér than 49 patents, while Hiram S. Maxim 
has 21, and Charles F. Brush 16. The general interest 
awakened in electricity is seen at the same time in the 
long list of inventors who follow these at a respectful dis- 
tance, or may be described as privates under their cap- 
taincy. 

The U. 8. Patent Office and the laws by which inventors 
are here secured in their rights may have their faulis. 
What the defects are ought to be well known to our 
readers. But the laws, and the institution through which 
they become operative, have done immense service, and in 
comparison with European provisions can fairly be spoken 
of as perfect. The genius of the people demanded gener- 
ous facilities and rewards for the inventor, and these have 
been afforded. The American who passes through life 
without inventing something is apt to look upon himself 
as a dismal failure, and his spirit of restless ingenuity has 
been encouraged. We all know what colossal fortunes 
Bell, Edison, Brush, and other electrical inventors have 
made. Even the holder of the Dancing Jim Crow patent 
enjoys an income, they say, of about $30,000 per annum ; 
the stylographic-pen man passes for a millionaire; the 
patentee of the wooden ball with an elastic string is a 
plutocrat ; he of the shading marker’s-pen is reputed able 
to buy up a dozen principalities, and the fellow who first 
puta rubber tip on pencils could put golden shoes on his 
trotters if he felt like it. 

Herbert Spencer when in this country took occasion to 
commend the system by which new ideas and devices are 
secured, his opinion being that it merited praise as intended 
not merely for the collection of revenue, but as a powerful 
encouragement to the inventor. Now, however, the Com- 
missioner, as we have before said, recommends that the 
fees paid be reduced, or that a new scale of rates be adopt- 
ed to graduate with the importance of the invention. The 
Patent Office has long been self-supporting, its profits last 
year reaching about 40 per cent. of the gross receipts ; and 
the surplus has rolled up to the handsome sum of $2,500,000. 

It is pleasant to have the English philosopher’s praise ; 
it is more pleasant to deserve it in the way the comuais- 
sioner suggests. Additional force is given to the recom- 
mendations of Mr. Marble by the radical changes introduced 
into the English patent law, to take effect on the first of 
January next. No one denies that the old law, with its 
high fees and cumbrous procedure, hss been a serious 
check on inventiveness in England, but we heartily wel- 
come the changes as a pledge of better times. The appli- 
cant needs only to send through the post a document in 
which he makes declaration that he is the first inventor of 
the specified matter. This is to be accompanied by either 
a complete or a provisional specification. The latter 
costs him $5, or a complete patent $20. It will 
last for four years. A complete specification can 
be filed after the provisional, within nine months, 
at the same rate, i. e. paying $15 in addition to the $5. 
When sealed, therefore, not having been rejected for 
fraud, existence of a prior patent, or similarity of a pre- 
vious application pending, the patent is good for four years. 
It may be extended every year following, up to the limit 
of seven years, for an annual sum of $50. The eighth and 
ninth years will cost $75 each, and before the expiration of 
the tenth, eleventh, twelfth and thirteenth years $100 
must be paid annually, or the fees can belumped. Should 
the patentee fail to keep up his yments, he will be 
allowed six months’ grace. These S-apply to ex- 
isting patents. 

All applications will be referred to xaminer, and if 
not satisfactory will be rejected or amended. A patent 
may be revoked on the ground that the patentee was not 
the inventor, and also on the ground of a prior use. The 
patent must contain one invention only, and the inventor 
can rush into print and enlarge on the merits of his inven- 
tion as soon as an application is filed, without prejudice to 
his patent. But he cannot take proceedings for infringe- 
ment until the patent has been sealed, which takes fifteen 
months. One of the applicants at least must swear that he 
is the true and first inventor. In order to give the public 
some benefits in return for the privileges that are conferred 
on inventors, the Board of Trade may compel a patentee 
to grant licenses on such terms as shall be deemed just, if 
he refuses to grant them upon reasonable terms. ° 

England has availed herself freely of American example 
in making these changes. Now let Congress return the 
compliment by following her example of a sweeping reduc- 
tion in fees. 
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“What News on the Rialto?” 





We have already drawn attention to the proposed incor- 
poration of a new exchange for New York, to deal in the 
securities not listed by the Stock Exchange, especially 
electric light, telegraph, telephone, electric signal and 
similar stocks. The capital stock will be $62,500, and the 
membership will be limited to 500. Its name, as before 
stated, is ‘‘ The Electric Manufacturing and Miscellaneous 
Exchange,” ' 


The growth of the exchanges in New York must be ap 
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parent to even the most carelessobserver. This city is des- 
tined to attain a wonderful magnitude and influence asa 
commercial centre, will even, Mr. Conant tells us, become 
the cosmetropolis, and certainly exchanges are necessary 
to the satisfactory performance of its functions. Itis the 
last ten years that have seen the most active development 
in this direction. Up to 1862, the city managed to get 
along very well with the Chamber of Commerce and the 
Stock Exchange, the latter of which is now ninety years 
old, while the former dates backs to 1770. In 1862 the 
Produce Exchange was founded, in 1871 came the 
Cotton Exchange, and in 1874 the Mercantile Exchange 
and the Maritime Association took deep root. Since then 
more than a dozen exchanges have been established, con- 
nected with the petroleum, mining, iron, metal, furniture, 
coffee and other trades, and at the present time exchanges 
are about starting in the interests of the tea, sugar, spirits 
and other trades. In view of this growth, it seems only nat- 
ural that the electrical interests snould have their own 
arena of buying, selling and speculation, and their own 
oificial medium for furnishing daily information on prices. 

The opinion of some estimable men about exchanges is 
that they are only commercial or financial gambling hells, 
but they who think thus of exchanges close their eyes 
wilfully to the enormous benefits that such bodies canand 
do confer on the country at large. One great object in 
the formation of exchanges is the establishing of standards 
of quality, quantity, weight, etc., and the immediate publi- 
cation of authentic, correct news about crops,raw materials, 
state of the markets, etc. Speculation would exist with- 
out them, and they impose checks and restraints that 
would otherwise be unobtainable. As for the Electric Ex- 
change, which has powerful support to start with, we trust 
that it may succeed if prudently managed. There is plenty 
of room for it. 

A meeting was held on the 27th inst., in the Mills Build- 
ing in Broad street for the purpose of organizing the Electric 
Manufacturing and Miscellaneous Stock Exchange. The 
object will be to deal in securities which are of great 
market value and which are not yet listed, but the new 
organization will not be in any manner antagonistic to the 
Stock Exchange. The electric interest will embrace stocks 
of telegraph, telephone, electric signal, electric railway, 
electric manufacturing and other enterprises involving the 
application of electricity. The manufacturing interest will 
represent capital invested in cotton, wool, grist, leather, 
iron and other manufacturing companies. The miscellane- 
ous stocks will embrace railroad, horse-car, insurance, gas, 
bank, and many other forms of securities. A new feature, 
the daily auction sale of all securities, will be introduced 
into this exchange. The organization was made with 180 
fully paid memberships at $125 each, making a total of 
$22,500 in the treasury. The second allotment of member- 
ships will be placed at $250 each, and the third at $500. 
Among the subscribers who have joined the exchange are 
many of the best representatives of Wall street, bankers, 
and men of wealth in the city at large. The meeting was 
purely of abusiness character, for the adoption of bye-laws 
and the election of a board of trustees. As svon as per- 
manent rooms for the exchange are secured, the public 
opening will take place, which will be duly announced. 
The committee in charge of the preliminary arrangements 
for organizing the exchange are Messrs. Charles Heygen- 
dorff and Albert H. Jocelyn. Mr. George M. Hard, presi- 
dent of the Chatham National Bank, was nominated for 
president, and Mr. Arthur B. Graves, president of the St. 
Nicholas Bank, was nominated for treasurer. 

— >< > or em 


Cheap Journalism. 


Within the last month we have discussed the subjects 
of ‘‘ Dishonest Journalism” and ‘‘ Honest Technical Jour- 
nalism.” It is not because these themes are exhausted 
that we now have something to say about cheap journal- 
ism, Current events in this city suggest the last subject 
to us ina forcible manner, for it is no exaggeration to 
speak of the late reduction in the price of the New York 
newspapers as the absorbing topic of conversation in all 
circles of society. Not very long agothe World, a three-cent 
paper, reiucel its price to two c2nts3, and the bright little 
Morning Journal made its timely appearance, gaining in 
the course of less than a year about fifty thousand regular 
readers at one centeach. These facts caused the higher 
priced papers to reflect on their position, with the result 
that the Times, celebrating its thirty-second birthday last 
week, cut its price from 4 cents duwn to 2cents. A marked 
sensation was created by this change, and the effect on the 
circulation of the Times has been most benelicial, every- 
body feeling that an eight-page daily paper of the charac- 
ter of the Times at 2 ceuts is very cheap indeed. The sen- 
sation was sustainel by the action next day of the Tribune 
in reducing its price from 4 cents to 3 cents. Now the 
Herald has folloxed with like change, but there is a 
conviction in the public mind that New York has not seen 
the last of this process of cheapening. 

One reason alleged by the Times for its policy is that 
paper is at least 50 per cent. cheaper than it was ten years 
ago. This is trueas far as it goes, but we may be pretty 
confident that the same argument applies as fits the lower- 
ing of its rates by the Western Union Company. If there 
were no cheaper rivals in the field, the old rates would 
have been kept up. Proprietors of papers have come to 





recognize that-the public wishes to have its reading cheap, 
and that. as with the Post Office, cheapness leads toa 
more than proportionate increase of patronage. 

It will be interesting to watch the outcome of this new 
form of journalistic competition in New York, especially 
should the price of paper advance—a reasonable contingen- 
cy. But the chief interest of these changes is their bearing 
upon the periodical and scientific press, To make the 
matter personal, we do not hesitate to say that the import- 
ance of cheapness was recognized by the publisher of THE 
ELECTRICAL WORLD in starting this journal, and that the 
proceedings of the daily press are a tribute to the sound- 
ness of the principles then followed. We believe it 
to be possible to get up a model technical paper at a 
cost that would bring it within reach of every intelligent 
reader, and we believe that in scientific journalism at least 
a high tone and scholarly precision might not be incom. 
patible with a low subscription price. THE ELECTRI- 
CAL WORLD is the cheapest scientific paper of its kind in 
the world —as to its merits the reader can judge—and it 
has secured thousands of readers by its fullness of news 
and its able, prompt discussion of vital questions. Blow- 
ing one’s own trumpet is not the most dignified of exer- 
cises, but at a time like this when cheap journalism is the 
universal theme, it is only manly assertion to point to 
these undeniable facts. 

But cheapness has its dangers, and the word itself is 
liable to sore abuse. Many cheap papers are not what 
they ought to be, while some are simply rubbish, The 
news they give is flat, stale and unprofitable, the editorial 
comment is under suspicion of being biased by sordid 
considerations, and the general appearance is far from 
respectable. 


cuniarily is the best as a rule, he said: ‘‘ The impecu- 


nious newspaper cannot give its readers the news promptly, | 


nor able discussion of the news, and, still worse, 


it cannot be independent. The «political journal 
that rehes for support upon drippings of party 
favor or patronage; the general newspaper that 


finds it necessary to existence to manipulate stock re- 
ports ; the religious weekly that draws precarious support 
from puffing doubtful enterprises ; the literary paper that 
depends upon the approval of publishers—are poor affairs, 
and in the long run or short run come to grief.” Other 
cheap papers are of the order of the Petit Journal Des 
Tribunaux, a French sheet that extorted money recently 
on the threat of airing the skeleton in the closet or of pub- 
lishing details of the police court cases. Its career was 
short, fortunately, but similar journals still exist unpun- 
ished here and abroad. Other cheap papers feed their 
readers with stolen meats, and others again are run onthe 
theory that the advertiser has more rights than the sub- 
scriber. In all these instances, ‘‘cheap” is a misapplied 


word. 
ee eee 


Reminiscences of Cromwell Fleetwood Varley. 


The recent death of this eminent electrician calls to mind 
his two visits to the United States. His earlier acquain- 
tance with America was in 1858, after the laying of the 
first Atlantic cable. He remained here only a short time, 
but long enough to make the pleasantest impression of his 
social qualities, and to increase the respect which the fame 
of his achievements as a man of science had already won 
for him. In 1867, after having completed an engagement 
with the company which Jaid the Atlantic cable of that 
year, he visited this country the second and last time. His 
acquaintance with Mr. William Orton, the then president of 
the Western Union Telegraph Company, and other leading 
men belonging to that corporation, led to the engagement 
of Mr. Varley to thoroughly test the electrical condition of 
the lines owned by the company. Up to that time there 
had been no such thing as the electrical testing of tele- 
graph wires in America! Mr. Varley performed this 
tusk in a most thorough manner, and prepared a report 
which is regarded as a valuable record of scientific re- 
search. Mr. James D. Reid, who wrote out the report, 
copies of which were reproduced by photo-lithography, 
characterizes it, in his valuable work, ‘‘The Telegraph in 
America,” as ‘* marvelousiy minute and exhaustive.” He 
proceeds to say that ‘‘it was a revelation startling enough 
to lead to the most vigorous efforts to reform the service.”’ 
Half the wires of the American continent were found to 
be practically unavailable. The best wires in the service 
showed a resistance above a proper standard, A popular 
relay was fourd to have a resistance equal to one huncred 
miles of No. § wire, the use of which was everywhere 
choking the most important circuits. The investigation 
which produced consequences so impoitant to the 
American telegraphic service was accomplished within 
about one month, from the last days of Nc vember to near 
the end of December, 1867. We think it highly proper 
that the sad intelligence of Mr. Varley’s decease should be 
made an occasion of emphasizing, in a special manner, 
the eminent value of his labors in the development of the 
telegraphic service of the United States. 


———_—--——__a>ron &] 0 
The Telephone Convention. 


The fifth convention or meeting of the National Tele- 
phone Exchange Association will open at the Gibson 
House, Cincinnati, on Tuesday, Oct. 16. Messrs. E. V. 
Cherry, vice-president of the Standard Electrical Works, 


and G. N. Stone, of the Cincinnati telephone exchange, 
have been appointed a local committee of arrangements. 
Inquiries for hotel accommodations and for space for ex- 
hibits made to either of these gentlemen are promised 
prompt attention. 

The rates at the hotel are to be #4 a day for rooms on 
the first floor, and $3 a day for rooms higher up. No gen- 
eral arrangements have been made for special transporta- 
tion rates ; but reduced rates from important points, like 
New York, Boston or Chicago, will doubtless be secured 
in time. These conventions are important epochs in the 
history of practical telephone working, as well as being 
pleasant social reunions, and every telephone man whocan 
conveniently be there, will undoubtedly visit the forth- 
coming one at Cincinnati. 


Western Union Underground Wires. 








The progress of the work of placing the Western Union 
wires underground in Broadway is watched with much 
interest by the profession and the public. As is already 
known, the twosystems of tubes will connect ‘ 195” with 
the new building of the company on the 8. W. corner of 
Fifth avenue and 23d street, the distance being about 
two miles and a half. The upper tubes carry the wires, 
the lower belong to the pneumatic service. At present 
the incomplete state of the work renders it unadvisable to 
give details and illustrations, but we hope to place both 
before our readers at as early a date as it is possible to treat 
the subject scientifically. 








Charles Dudley Warner “hit off” such papers 
when, in giving reasons why the journal successful pe- | 


|Reunion of the Old-Time Telegraphers and the Mili- 
tary Telefraph Corps. 


| The Old-Time Telegraphers’ Association and the Society 
of the United States Military Telegraph Corps began their 
| two-days’ reunion at the Grand Pacific Hotel, Chicago, 
| on Sept. 19. This meeting is the third annual reunion for . 
the ‘‘old-timers,” and the first for the military corps. The 
former was inaugurated at Cincinnati, Sept., 7, 1880, and 
the latter at Niagara Falls, Sept. 20, 1882. 

The meeting of the Society of the Military Corps began 
at 10 o’clock AeM., on Wednesday. the following-named 
members being registered: S. Palmer, St. Louis, Mo,; E. 
Rosewater, Omaha; W. R. Plum, Chicago; Sam Brush, 
Carbondale, Ill.; E. L. Armstrong, Omaha; S. J. Kelly, 
Painesville, O.; G. W. Baxter, Erie, Pa.; George Stillman, 
Dunkirk, N. Y.; B. F. Gilmore, Chambersburg, Pa.; 
W. H. Woodring, Kansas City, Mo.; John D. Ludwig, 
Burlington, Iowa ; W. B. Wilson, Lancaster, Pa.; A. H. 
Bliss, Chicago; P. Brumer, Wellsville, Ohio; M. A. 
Huyck, Chicago; L. D. Parker, Chicago; E. P. Whitford, 
Chicago; R. B. Hoover, Springfield, Ill.; Jo Anderson, 
Buffalo, N. Y.; Charles B. Burch, Chicago; 8. B. Fair- 
child, St. Louis; M. E. Griswold, Wheaton, lll.; John R. 
Dickson, La Grange, Ind.; T. E. Rawlings, J. V. Howard, 
Wisconsin ; I. McMichael, Minneapolis; J. N. Critttenton, 
Chicago; L. B. Knapp, Omaha, Neb.; H. W. Plum, Chi- 
cago; N. S. Townsend, Pulaski, Tenn.; L. F. Perdue, 
Terre Haute, Ind.; 8. L. Robinson, Chicago; P. J. Murray, 
Jackson, Tenn.; C. W. Jacques, Chicago ; James R. Clark, 
Berrien Springs, Mich.; H. C. Knapp, Chicago; C. G. 
Sholes, Chicago; W. Patterson, Muncie, Ind.; Henry 
Bowerman, Kennard, Neb.; J. E. Pettit, Chicago; A. M. 
Nichols, Grand Rapids, Mich.; John C. Vanduzer, Es- 
canaba, Mich.; Jesse H. Bunnell, New York ; J. D. Flynn, 
Newark, Ohio ; W.S. Logue, Baltimore, Md. 

Mr. W. R. Plum, president of the organization, occupied 
the chair, and before calling the meeting to order he stated 
that Gen. Grant and Gen. Logan were in the hotel, and 
that, as the members were old army men, it would 
be courtesy to the ex-commander-in-chief and the Illinois 
general to invite them to attend the gathering. A resolu- 
tion was passed to appoint a committee to find Gens. Grant 
and Logan, and the president named Col. J. C. Van Duzer, 
W. B. Wilson and E. Rosewater. The committee went 
out and returned in a short time with Gen. Logan, but said 
they could not find Gen. Grant. Gen. Logan was heartily 
welcomed, and after some remarks by the president, stating 
the object of the meeting, Gen. Logan said that for fidelity 
and devotion to duty the Military Telegraph Corps of the 
war of the rebellion was not surpassed by any corps, and 
equaled by few. They might rely upon his assistance as 
far as was proper in obtaining congressional recognition. 
At the conclusion of his brief address there was a short in- 
termission, during which Gen. Logan was presented to 
most of the members present. 

A social chat was then indulged in, and at 11.45 the 
meeting was called to order, and the president delivered 
his annual address. There were two purposes, he said, 
which called them together. One was of a social nature, 
to recall interesting reminiscences, learn of one another’s 
fortunes and misfortunes, extend their hands to living 
comrades and sympathies for the dead. Except in the 
family there was no brotherhood like that which grows on 
the tented field. There was the wish, too, to revive war 
memories and renew friendships created in a great and 
terrible struggle. 

There was, however,another reason for their assembling, 
and that was to consider how they could best present their 
claims upon Congress for recognition for services in the 
past. It had taken timeto educate a signal corps ard to 
give it a milicary stetus. The importance of the telegraph 
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in the war was very great. Bull Run was lost because the 
telegraph line to General Patterson’s quarters in the Shen- 
andoah Valley had not been ordered earlier. The tele- 
graph wires had been right along with the army. Ithad 
been officially reported as earlyas November, 1861, that in 
many instances the wire followed the march of the army, 
there being no other lines of communication on the routes 
where these were placed, and the efficiency of the tele- 
graphic force had been tested. 

The president then gave a detailed account of many of 
the localities during the late war where the telegraph was 
in close and constant connection with the front and the 
important part it played. 

Over 4,000 miles of military telegraph were in operation 
early in the war, embracing parts of Pennsylvania, Ohio, 
Indiana, Illinois, Maryland, Delaware, Virginia, Mssis- 
sippi, Alabama, Arkansas, Tennessee, Kentucky, Missouri, 
Kansas, North and South Carolina, Louisiana, and the In- 
dian Territory. The use of the telegraph in advancing 
military manceuvers and in furthering the cause of the 
war was beyond calculation. The operators and other em- 
ployés displayed, also, much skill and did much good in 
tapping the enemy’s wires. Many of the operators sick- 
ened and died in the service, and the only attention the 
government paid to it was to write ‘‘ discharged ” on the 
pay-roll. 

General Burnside in his campaigns recognized the value 
of the telegraph, and gave it words of warm praise; and 
the great generals of the war felt and appreciated its vast 
power, 

By November, 1863, it became apparent that the Beards- 
lee system of telegraphy was unfit for use, and had done 
more harm than good. Hence, by ortler of the Secretary 
of War, all field telegraphing by wire was given over to 
Morse operators. The telegraph was of incalculable value 
to Grant in the Wilderness, to Butler at Bermuda Hun- 
dred, to Sherman in Georgia, to Canty at Mobile, to 
Thomas in Tennessee, and in nearly all great army move- 
ments, from the fall of 1863 to the close of the war. 
Throughout the war the operators numbered about 1,200. 
It was a serious question whether 10,000,000 of freemen, 
defending a country of so many natural barriers, could have 
been overcome at all but for the co-operation which was 
made possible by the use of the magnetic telegraph. Gen. 
Sherman said its value during the war could not be esti- 
mated. 

During the war 15,000 miles of military lines were built 
and 6,500,000 telegrams sent at a cost of $2,655,500. Many 
operators and linemen were killed, others were wounded, 
and one hundred were taken prisoners ; and yet scarcely any 
general in the army ever noticed the services of the tele- 
graph corps in any report, and American historians were 
quite as silent. Congress never expressed a lisp about 
them, and no pension, no bounty, no land privileges, 
no honors were given. Had Secretary Stanton lived, 
things might have ended differently, for in his report to 
Congress he said that the military telegraph had been of 
inestimable value to the service, and no corps had sur- 
passed and few had equaled the telegraph operators in dil- 
igence and devotion to their duties. General Franklin, 
General McClellan, General Warren, General Banks, and 
General Sherman all bore testimony to the vast value of 
the telegraphic corps in the late war. A cause so strong 
as was this endeavor to get recognition from Congress 
could not fail if they persevered. 


THE COMMITTEER’S REPORT. 


The report of the Committee on Congressional Action 
was read and approved and committee continued. It was 
as follows : 

‘* After mature consideration we reached the conclusion 
that it was impracticable to memorialize Congress or to in- 
troduce bills into the national legislature during the session 
of 1882-8. The Forty-seventh Congress expired March 4, 
1883, and in view of the fact that more than 2,000 bills were 
pending in both houses it would have been impossible to 
secure the passage of any bill. Your committee are confi- 
dent, however, that a bill embodying the demands of your 
society will be presented at the opening of the next session 
of Congress. We have exchanged views on this subject 
with many prominent Congressinen, enabling us to assure 
you that we can rely upon the almost unanimous support 
of members of all parties and localities.” 

Many of the members present gave expression to their 
views on the subject, and there seemed to be a desire to 
have the Military Telegraph Corps put on some footing 
that would give them a military status, not, however, 
looking to emoluments or other demands upon the national 
treasury. The idea seemed to prevail that there should be 
no demands made except those whose granting would be 
due to the members as if they had been ordinary soldiers. 

The report of the secretary and treasurer was then 
made and accepted. 

On motion, it was ordered that the president’s address 
be printed with other proceedings, and a vote of thanks 
was tendered him for the satisfactory nature of the ad- 
dress. 

A committee of three was appointed to confer with a 
similar committee from the Old Timers’ Association for 

the purpose of choosing a time and place for the next re- 
union. . 

The election of officers for the ensuing year resulted in 
the old officers being re-elected as follows: President, W. 





R. Plum, Chicago ; vice-president, J. R. Gilmore, New 
York ; secretary and treasurer, J. E. Pettit, Chicago. 
NEW MEMBERS, 

The following were proposed and elected members: W. 
H. Brown, San Francisco, Cal. ; J. D. Flynn, superinten- 
dent Baltimore & Ohio Telegraph Company ; J. D. Tinney, 
postmaster of Vicksburg, Miss. ; J. M. Nye, Wells, Minn. ; 
L. Ford Perdue, Terre Haute, Ind.; J. McMichael, Min- 
neapolis, Minn. ; J. N. Brooks, passenger agent Louisville 
& Nashville Railroad, Nashville, Tenn. ; A. Baker and Z. 
P. Hetohkiss, Western Union Telegraph Company, Chi- 
cago; A. H. Seymour, Postal Telegraph Company, New 
York; L. A. Somers, Cleveland, O.; J. C. Denny, La 
Junta, Col. ; E. C. Chandler, Oberlin, Kan. ; James Jones 
and A. C. Jones, Sargent, Col.; Alfred Winder, Williams- 
port, Pa. ; George Stillman, Dunkirk, N. Y.; Samuel T. 
Brush, Carbondale, Ill. ; Howard Holman, Springfield, I1.; 
S. B. Fairchild, St. Louis, Mo. ; N. 8. Townsend, Pulaski, 
Tenn. ; Robert E. Williams, Columbia, Pa. ; James Murry, 
St. Louis, Mo. ; J. R. Dixon, La Grange, Ind. 

Secretary Pettit reported that one new branch had been 
established at Kansas City. The receipts during the year 
were $351, and the expenditures $182.10 leaving a balance 
of $169.90. A branch society on the Pacific slope is con- 
templated. 

At about noon the meeting adjourned, and the afternoon 
was spent in an extended drive around the city, visiting 
the parks and various points of interest. 

EVENING SESSION. 

In the evening a joint banquet with the ‘Old Timers” 
was held at the Grand Pacific, which was a very enjoy- 
able affair and aided much to keep warm and strong the 
fraternal feelings of these two important organizations. Mr. 


8. L. Robinson devoutly asked a blessing before the dishes. 


were brought on, and John Hand’s orchestra of six pieces 
discoursed music until the feast was ended. Among those 
piesent were A. W. Nohe, Curtis Meserve, J. C. Van 
Onsen, Philip Bromley, J. C. Mattoon, W. R. Plum, J. H. 
Bunnell, William Patterson, W. C. Long. S. J. Kelly, A. 
L. Robinson, W. W. Keichner, A. H. Bliss, C. G. Sholes, 
J. N. Crittenden, H. J. Fish, J. F. Perdue, Sol Palmer‘ 
Col. L. D. Parker, W. B. Wilson, J. E. Pettit, F.G. Beach, 
A. E, Fairchild, John Townsend, Charles Lithgow, James 
R. Clark, C. W. Jacques, John R. Dixon, I. McMichael, T. 
E. Rawlings, George F. Stillman, B. F. Gilmore, W. H. 
Woodring, John Ludwig, P. Burner, M. A. Huyck, E. P. 
Whitford, R. B. Hoover, Joseph Anderson, C. B. Burch, 
M. E. Griswold, A. C. Knapp, Henry Bowerman, A. M. 
Nichols, John A. Logan, W. A. Lawler, E. Rosewater, J 
D. Flynn, W. 8. Logue, A. C. Jones, E. L. Armstrong, 8, 
J. Kelly, G. W. Baxter, Nathaniel Hucker. 

When the courses had all been dispatched toasts were 
drank and responded to as follows: ‘‘ Prof. Morse,” drank 
without response; ‘‘The Press,” by Edward Rosewater ; 
‘*The Operators of the Army of the Cumberland,” by J. 
C. Van Duzer ; ‘‘ Pork and Beans,” by William Patterson ; 
‘*Confederate Operators,” by George M. Dugan; ‘‘ The 
Gulf,” by Sidney B. Fairchild; ‘‘Old-Timers,” by H. E. 
Doolittle ; ‘‘ The Potomac,” by W. B. Wilson; ‘‘ The Civil 
Operators of the United States,” by J. C. Mattoon; and 
‘*‘The Telegraph Operator as a Business Man,” by A. H. 
Bliss. 

OLD-TIME TELEGRAPHERS. 

The Old-Time Telegraphers’ Association met at 11 o’clock 
on Thursday morning, Sept. 20, at the Grand Pacific 
Hotel. 

After calling the meeting to order the president, Mr. W. 
R, Plum, delivered an interesting address, devoted chiefly 
to the field of mechanics and its marvelous expansion, 
especially with reference to telegraphy. He gave a short 
history of its growth from its incipiency to the present 
time. There were in America 175,000 poles, 500,000 miles 
of lines, 15,000 stations, and 25,000 operators. Fifty mil- 
lion messages were sent over the wires last year. In con- 
clusion, he likened the telegraph system to the Yggdrassel 
tree, celebrated in Norse mythology, whose roots reached 
the centre of the earth and whose branches gave shelter 
and protection to the people of all lands. 

The address was ordered printed in the proceedings. 
The minutes of the meeting at Niagara Falls were read 
and approved. The yearly dues were advanced from $1 
to $2. Appropriate resolutions of respect were passed and 
a copy ordered to be transmitted to the families of the 
members deceased since the last meeting, viz.: John E. 
Clark, of Richmond, Va.; John H. Pierce, Clarksville, 
Tenn., and Major M. J. Waldron, superintendent United 
States Mail service, Memphis, Tenn. The retiring officers 
were tendered a vote of thanks for their services during 
the past year, and the following elected for the ensuing 
year: President, George M. Dugan, Jackson, Miss.; vice- 
president, E. Rosewater, of the Omaha Bee, Omaha, and 
secretary and treasurer, S. B. Fairchild, St. Louis. 

As women were sadly missed at the reunion any further 
deficiency in this respect was obviated by the adoption of 
a resolution that each of the members be accompanied by 
a lady, if he be so disposed, at subsequent annual meetings. 

NEW MEMBERS. 

The following gentlemen were elected members of the 
corps: Robert T. Williams, Columbia, Pa.; Robert Pit- 
cairn, Pittsburg, Pa., Thomas Booker and W. J.. Latta, 
Philadelphia ; Hon. John T. McGonigle, mayor of Lan- 





Chicago, Ill.; Henry Bowerman, Kennard, Neb.; E. B. 
Parke, Richmond, Va.; E. O. Marsh, Chicago, Ill.; Edgar 
H. Brown, St. Louis, Mo.; E. L. Parmalee, James McClure, 
James Murray, W. S. Barnes, J. H. Topliff, A, E. Van 
Tyne, St. Louis; A: R. Swift and C. 8. Jones, Chicago, J. 
H. Bard, Jackson, Tenn.; Robert Stewart, Baltimore, Md.; 
D. C. Auginbrough, Hagerstown, Md.; T. P. Cook, St. 
Louis, Mo.; W. S. Anderson and Edward Shales, Chicago, 
Ill.; Charles E. Bross, Madison, Wis.; Alfred Winder, Wil- 
liamsport, Pa.; G. A. White, Dunkirk, N. Y.; W. J. Dealy 
and C. C, Hine, New York City; Edward Rosewater, 
Omaha Bee, Omaha, Neb.; B. F. Woodard, Denver, Col.; 
Barney Hughes, Memphis, Tenn.; W. D. West, New 
Orleans; W. S. Logue, Baltimore, Md.; R. C. Laverty, 
Philadelphia, Pa.; R. V. Zeigler, Columbia, Pa.; Solomon 
Palmer, St. Louis, Mo., and C. A. Chute, Dunkirk, N. Y. 
St. Louis was decided on as the next place of annual meet- 
ing, and the time, it was voted, should be appointed by 
the presidents of the Old-Timers’ and Military Telegraph 
Corps associations. 

After adjournment sine die, the ‘‘ old-timers” and mili- 
tary telegraphers accepted an invitation from Captain 
Prindiville to take a sail on his yacht ‘‘ Wasp,” which was 
greatly enjoyed by all the participants. Among the ladies 
were Mrs. West, of New Orleans ; Mrs. Captain Dugan and 
niece, of Louisville ; Mrs. Jones, of Sargents, Col. ; Mrs. 
Long, of Chicagu, and the Misses Redford, of Nashville. 
Upon their return the telegraphers gave the Captain three 
rousing cheers and a tiger. 

One of the most pleasant incidents of the convention 
transpired in parlor 44 of the hotel on Thursday evening. 
The members of the association assembled in the parlor 
and surprised Colonel John C. Van Duzer, superintendent 
of the United States Military Telegraph, by presenting him 
with an elegant silver tea service, as an acknowledgment 
of his interest’ and activity in the affairs of the military 
and old timers’ organizations. The offertory consisted of a 
silver set—a revolving water-pitcher, goblets and bowl, all 
of silver. It was a surprise to the recipient, who was 
invited up-stairs to play a joke on the president of the mil- 
itary corps society. On reaching the room the presen- 
tation was made by Mr. Plum, and Col. Van Duzer 
responded. 
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The Telephone in Texas, 





The telephone exchange in this city is‘one of the best in 
the State of Texas ; the first one in the world connecting 
two cities, in different countries. The exchange is built 
in the most substantial manner, and has 60 ’pbones in 
operation, with an actual income of about $350 per month; 
with orders for 22 more phones, which wiil be put up as 
soon as received, and which will make the monthly income 
some $500 ; a pretty good sum for an outlay of only $11,000. 

The line, as it at present stands, has 60 ’phones in opera- 
tion, 138 poles, 382 cross arms, 3,135 pins and insulators, 
and 59 miles of wire, or nearly one mile to each subscriber. 
Each Matamoras subscriber is connected with the central 
oftice by his own wire, which is overa mule for each of 
them. Thisis occasioned by the refusal of the owner of 
Santa Cruz to permit the wire to cross directly over the 
river from the office and proceed by the shortest course to 
the centre of that city, so the wires had to be taken around 
the curve up to a point opposite Seventh st., Matamoras, 
and thence run to the centre of the town. The river is 
spanned by 610 feet of 80-wire cable, the largest ever 
manufactured ; and on either bank are comodious and 
admirably built cable boxes or houses, where the shore 
ends are connected with the land wires, 

At the central office is one of the best cupolas in the 
State, which cost $200 to erect, and is of 800 wire capacity, 
large enough to accommodate all possible needs in the 
future. The switch board is of 100 wires capacity and of 
the latest improved pattern. Mr. Oswald Wilson, the man- 
ager, informs us that itis the intention to extend the line 
and poles to Point Isabel and Brazos, 22 miles away, and 
that a line will also probably be built to Brulay’s sugar 
plantation, eight miles below town, on the river. The 
telephone has proved of great convenience to our people, 
and is daily growing in popular favor.—Brownsville, Tezx., 
Cosmopolitan. 


A Suit Against the Molecular Company. 








A suit hasbeen begun in the United States Circuit for 
the southern district of New York, in equity, by the 
American Bell Telephone Company and others against the 
Molecular Telephone Company and others, on a motion for 
a preliminary injunction to restrain the defendants from 
making and using their instruments, which are claimed to 
to be an infringement of the patents of Alexander Graham 
Bell. The defendants’ answer was filed this week. It is 
quite long and voluminous, its principal points being a 
denial of Bell’s claim that he was the original inventor of 
the speaking telephone, and a denial that the invention as 
described by him in his claim for a patent was patentable, 
on the ground that it was not a useful or practicable in- 
vention. The defendants set up that Bell’s patents were 
fraudulently obtained; that Reis, Drawbaugh, McDonough, 
Gray and others had previously invented telephones cover- 
ing the principles claimed by Bell, and that by virtue of 


caster, Pa.; Wm. Johnson, Lancaster, Pa.; S. C. Mason, | Reis’s discovery the telephone is open to the public. 
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A Novel Way to Connect a Telephone, 


BY J. W. LATTIG. 


The great question among electricians and others inter- 
ested in the telephone at this stage of its history is, How 
may we manipulate and in the best way control the great 
principle or law of induction, to improve the telephone and 
make of it even a greater and more useful little implement 
than it already has become ? 

This principle of electro-magnetic induction is one with- 
out which the telephone would still be wellnigh, if not 
entirely useless—in fact, little more than it was in the days 
of the now famous Reis: a mere toy for the scientist, an 
interesting but commercially worthless instrument of the 
laboratory. It is also a principle, in consequence of which 
the telephone, at times and under certain conditions, is 
rendered utterly untrustworthy; a thing of aggravation 
extraordinary, yea, a thorn in the flesh to its patrons. 

I am, therefore, pleased to cite below, for the benefit of 
all who enjoy searching in the comparatively unknown 
domain of this, as yet, unyielding enemy of telephony, a 
novelty in the way of telephone connections, touching 
closely upon this question of induction, in the hope that 
this account my possibly suggest some ideas to the patient 
and worthy experimenters of our times ; if, indeed, many 
of them have not already noticed the same thing. I do 
not claim to have discovered the true remedy for the 
ailment, but wish to record my plan to reduce extraneous 
and interfering inductive currents. 

I took two Hoo'xins transmitters—instruments which, 
as is probably well known to readers of THE ELECTRICAL 
WORLD, it is claimed, work by intermittent a3 contradis- 
tinguished from the undulatory currents of the Blake and 
other transmitters, they being the most easily at my dis- 
posal, and, withal, I think the best for the trial, for var- 
ious reasons. My line is one-half mile in length, and the 
instruments were connected as shown in the sketch, in 
which A and B are the two stations, 7’'and 7’ the transmit- 
ters; Iand I the induction 
coils; Rand R’ the receiv- 
ers. At each end of the line 


induced currents passing on the line, whether from trans- 


mitters or from foreign wires, much to the disgust of the 
operator, and frequently, as before stated, entirely nullify- 
ing or destroying their usefulness, until the disturbance or 
the cause of it has ceased. The method of operation, in 
both plans, is as follows : 


BELL SYSTEM. 


The transmitter at A sends direct currents into the 
primary, with which and the battery it is in short circuit ; 
these currents are at the same station transformed into 
induced currents, which follow the line to and directly 
through the receiver at B, which is always in condition to 
receive these and any other induced currents without any 
demonstration of preference. 


SYSTEM HERE OUTLINED. 

The direct currents sent to the line by the transmitter at 
A go tothe primary of the coil at B, and there, after hav- 
ing already traversed the line, they induce currents into 
the secondary of the same coil, connected to the two ends 
of which are the two terminals of the receiver helix ; thus 
the receiver responds as sensitively to the induced currents 
intended for it, as does the Bell, but, unlike the latter, does 
not to those from foreign sources. 

I have not been in a position to experiment with this 
new method of telegraphic connection under conditions, 
such as the changes in the varying size of induction coils 
and so forth (it no doubt requires and would work even 
better with coils having primaries suited to the length of 
line, etc.), but would be glad to hear of its trial by others, 
with their successs. 


ee Oem 
The Vienna Electrical Exhibition. 





The following additional particulars with regard to the 
exhibition in Vienna will be found of great interest : 

Among the many striking objects is Messrs. Lautensack 
& Bittner’s thermo-electric battery. The principle of these 
batteries is the direct transformation of heat into electri- 
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that the carbon cylinder would be destroyed by a very 
powerful current. The experiment, however, failed, for 
the carbon remained intact, even under the influence of 
16 Sellon-Volckmar elements, and the one lamp illumi- 
nated the whole theatre. This fully confirms me in the 
high opinion I have formed of this lamp.” 


There is an apparatus, not quite new, called the Sedlac- 
zek-Wikullil locomotive lamp for illuminating railway 
trains. It would appear that the unavoidable vibration 
and frequent shocks to which a railway train is exposed 
would render the arc lamp wholly unfit for illuminating 
purposes, The lamp successfully overcomes this difficulty, 
and is used on the Kronprinz Rudolf Bahn, in Austria. It 
consists of two vertical tubes of different diameter and 
connected at the bottom; two pistons carrying the carbons 
move in these tubes, which are filled with glycerine. At 
the bottom of one of the tubes is a small, hollow plug, 
connected with a lever, which terminates in an armature 
opposed to an electro-magnet. As soon asthe current 
passes, the arc offering no resistance, the electro-magnet is 
strongly energized and attracts the lever. The piston closes 
the communication between the two tubes, causes a slight 
lowering of the liquid in one of the tubes, and consequently 
a withdrawal of the lower carbon, and the electric arc is 
formed. As used for locomotive headlights, the lamp is 
attached to the front of the smoke box, and a small Schne- 
kert dynamo placed in front of the bottom of the boiler 
feeds the lamp. Such a lamp illuminates a space of about 
one-third of a mile and is very useful for lighting up a tun- 
nel and for distinguishing signals. 





There are three telephone rooms for musical repetitions. 
In one of them the Berliner telephone, exhibited by Mr. J. 
Berliner, of Hanover, brother, we believe, of Mr. Emile 
Berliner of the American Bell Telephone Company, repro- 
duces the concert of a military band performing at Ron- 
acher’s restaurant in the Prater. The receiver is an ordi- 

nary Bell; the transmitter 
is the exhibitor’s invention, 
is of very simple construc- 





was placed one cell of the 
ordinary prism batteries. 

At station A one element 
of the battery at that end 
was connected with the 
ground, and from the other 
element for the same battery 
an attachment was made to 
the primary of the induction 
coil, passing through the 
latter to the transmitter and 
line, thence to the transmit- 
ter primary of the coil bat- 
tery, and to the ground at 
station B. 

The batteries at each end, 
it will be noticed, are placed 
with their unlike poles to 
the ground and line respec- 
tively. 

The receivers and second- 
ary windings of the coils, instead of being placed directly 
in the main line, as in the ordinary method, were con- 
nected so as to form with themselves a short or local cir- 
cuit at each station. 

With these connections I have been able to secure very 
remarkable results, which I shall not detail, except to say 
that I have succeeded in producing speech from the re- 
ceivers with sufficient loudness to be heard and understood 
by persons standing several feet away from the receivers, 
the Jatter hanging down toward the floor by the electric 
cord through which they were joined to the secondaries of 
the coils. 

The advantages Iclaimare: First, the substitution upon 
the line of direct currents, instead of the usual induced cur- 
rents, which latter, as is well known, are of very much 
higher potential, and consequently more naturally disposed 
to fly off or leave the line wire at every possible chance ; 
every insulator, therefore, favoring the leakage of current 
in a much greater ratio than they do the direct or lower 
potential currents; hence the direct currents started on the 
line by the transmitter at A are much more likely to reach 
B with a smaller loss of effective force than is the case 
with those induced. 

In fact, a great many telephone experts agree that it is 
necessary to the accomplishment of a higher utility for 
the telephone that some other current than the induced be 
used to traverse the line. Secondly, I claim that the out- 
side induction and disturbance from other lines, telegraph, 
telephone and electric light, is greatly reduced in the 
receivers by this method of connecting them, for the 
very simple reason that the receivers are not placed in the 
main line, and therefore an induced current coming from 
a foreign line must of necessity induce another current 
before they (the receivers) can be affected thereby, and by 
the time the receivers are reached by this second induction 
it has been greatly diminished, in the case of strong, first 
induction, while in the case of weaker original effects its 
power is entirely lost. 

In the Bell plan the receivers are always placed in the 
main circuit, and consequently respond directly to all 
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A NEW MODE OF TELEPHONE CONNECTION. 


city without passing through the intermediary stage of 
work as in the case of the employment of adynamo. Great 
promises were held out some three or four years ago on the 
construction of Clamond’s coke-heated thermo-electric 
stove, that this most important problem was advancing 
toward at least a partial solution, but nothing further was 
heard of it, and no advance whatever has been made since 
in this question. 

Messrs. Lautensack and Bittner exhibit a thermo-elec- 
tric stove, which presents the form of an ordinary stove, 
and can be usedas such. It consists of thirty superposed 
concentric rings of thirty-two elements each, the rings 
being insulated from one another by means of asbestos. 
The elements consist of an alloy of two electrically op- 
posed metals (the patent not being completed, the inventor 
would not tell me the exact composition), which fuses at 
600 degrees C.; on heating this alloy an electric current is 
generated. The combustion stove is placed in the centre, 
and a considerable space separates the stove from the con- 
centric rings, so that the-heating of the alloy is not ef- 
fected direct, and the temperature to which the alloy is 
heated does not exceed 300 degrees to 400 degrees C. Each 
concentric ring has its own terminal screw, so that the 
whole or part of the current can be used. The current 
has an electro-motive force of twenty volts and twelve 
ohms resistance. The battery is intended for galvanoplas- 
tic purposes, but (and this is an important point) if the 
stove, as isthe case in winter, is kept burning all day, suf- 
ficient current power can be obtained to charge a number 
of accumulators sufficient for domestic lighting purposes, 
or to drive a small motor for doing domestic work, without 
any extra expense. 

The correspondent of the London Times, at the Vienna 
Electrical Exposition, writes, August 30: ‘‘On Monday 
evening Sir William Siemens inaugurated, in the theatre of 
the Rotunda, and before a numerous audience, the course 
of lectures to be held during the exhibition. It is interest- 
ing to note that for one of his experiments the lecturer 
used the Bernstein lamp, with the intention of showing 











2 tion and admirably adapted 
for ordinary transmission 
of speech. The conversation 
can be carried on in the low- 
est tone of voice, and every 
wordis repeated with great 
clearness. The microphonic 
transmitter has ousted the 
magnetic telephone. With 
the exception of Siemens’ 
electro-dynamic telephone, 
— all the other systems shown 
q at the Rotunda use micro- 
phonic transmitters; and 
there can be no doubt that 
this use is justified by the 
fact that with the micro- 
phonic transmitter no shout_ 
ing on the part of the sub. 
scriber is necessary, while 
with the magnetic tele- 
phone the subscriber has always considerably to raise his 
voice in order to be heard. Berliner’s transmitter consists 
of a small hard carbon point suspended between two coni- 
cal screws ; the carbon point touches a small equally hard 
carbon disc which is fastened to a metallic membrane, 
and thus the microphonic contact is made without 
friction. The circular membrane is only fixed at one 
point to the cover of the microphone case, and on closing 
the case is pressed against the cover by aspring which is, 
together with the carbon disc, fastened to the membrane. 
This spring serves not only aya conductor between the 
carbon disc and the induction coil, but also as a regulator 
in case of the vibrations of the membrane being too strong 
or not strong enough, The transmitter battery consists, 
as a rule, of one Lechanché element. The repetition of 
the different pieces played at the restaurant was clear and 
distinct whenever a soft tune was played; as soon as a 
noisy piece was performed the sounds became confused 
and indistinct. The fault lay in the arrangement of the 
transmitters at Ronacher’s; they were fastened to the 
entrance of the pavilion under which the band was play- 
ing. If they had been suspended to the trees at some dis- 
tance from the pavilion the effect would doubtless have 
been better. The two other telephone rooms are tenanted 
by the Vienna Private Telegraph Company. A lady sing- 
ing at Baden (about twelve miles from Vienna) was accom- 
panied by a man playing the zither at Kornenburg, about 
the same distance from Vienna, but on the opposite side of 
the Danube. The repetition itself was very successful, 
but the peculiar crackling noise of induction was only too 
audible and greatly interfered with the performance. In 
the third room was heard the finale of the first act of 
Verdi’s ‘‘ Aida,” which was being performed at the Im- 
perial Opera. The repetition was a perfect success, and 
the solos, choruses, the instrumental music and also the 
applause of the audience were repreduced with the greatest 
clearness, The Vienna Private Telegraph Company use a 
transmitter almost identical with Berliner’s, the only differ- 
ence being that it has three parallel carbon contacts instead 
of one. 
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The Reis-Bell Controversy. 


To the Editor of the Electrical World : 


Sir : Owing to absence from home I have only just seen 
the letter of Mr. Berliner (dated July 5), in which he asks 
me to explain certain statements of Philipp Reis concern- 
ing the performance of his telephone, and its defects when 
used for transmitting speech. 

I have the greater pleasure in responding to the courteous 
invitation of Mr. Berliner, because in the interval that has 
elapsed my little book on Philipp Reis has been 
published, wherein are set forth, at far greater length 


than would be _ possible in the correspondence 
columns of your journal, the replies to several 
of the points—such, for example, as the actual 


use by Reis of undulatory currents. Conceive any one ap- 
proaching the subject from an independent point of view, 
untrammelled by the narrow technical phraseology of a 
telegraph operator, and let bim read Reis’ description of 
the undulatory principle of sound waves, and the state- 
ment so plainly and emphatically set down in black and 
white that this principle was the foundation both of the 
“transmitting AND receiving instruments.” Conceive such a 
one reading this; would he not at once say that an undu- 
latory electric current is implied throughout? How could 
the undulatory principle govern the receiving instruments 
if an undulatory current were not sent by the transmitter ? 
The suggestion to the contrary is prima facie absurd. 
Once more I must ask Mr. Berliner to observe that 
the use of the word “‘interruptor,” by Reis, does not prove. 
as Mr. Berliner seems to think, that Reis proposed to set up 
electric undulations by'a “inakeand-break” of contact. 
Reis never spoke of his instrument as a make-and-break 
instrument ; other people, it is true, misunderstood it as 
such. He meant it to interrupt the current in a manner 
corresponding to the vibrations, as he expressly says in one 
place that the pressure or force exerted at the contact was 
to correspond to the sound waves. It is clear, then, 
that his ‘‘interruptor” was to “interrupt” the current in 





proportion to the vibrations ; that is to say, in an undula- | 
tory manner, and not in abrupt ‘‘make-and-break.” The | 
fact that telegraph operators have since narrowed the | 
meaning of the word “interruptor” to mean something | 
acting as abrupt ‘‘make-and-break” will not prevent an} 
impartial observer from discerning what Reis meant. 
Lastly, I think I can make clear what Reis meant when | 
he stated that, though the consonants are for the most 
part tolerably distinctly reproduced, the vowels are not | 
yet to an equal degree. Mr. Berliner finds here two diffi- 
culties; first, that with the exception of R aud S the) 
consonants cannot be sounded by themselves without the | 
co-operation of a vowel; and secondly, that in all modern | 
telephones the vowels are transmitted best while the con- 
sonants--especially the *‘ s” sound—often come indistinctly, 
To the fir-t of these points I reply that I think Mr. Berliner 
a little misapprehends Reis’s meaning. I think Reis was 
not referring to the reproduction of sounds pronounced ‘in- 
dividually, but to the reproduction of sounds in speaking. 
If in speaking the words were recognizable chiefly by con- 
sonantal peculiarities, or if the mistakes in understanding 
arose from all vowels coming through the telephone almost 
indistinguishably alike, then I think jthe natural remark 
would be that the consonants were transmitted better than 
the vowels, Suppose, for example,the word track were heard 
in the receiver as truck or trick, oae would at once say 
that the vowels were not transmitted with a degree of per- 
fection equal to that with which consonants were trans- 
mitted, I think that is all that Reis meant, and there is 
nothing in the context of his remark to give color to the 
idea that he ever attempted the impossible task of trans- 
mitting consonants without the co-pronunciation of 
vowels. In regard to the second difficulty, that in modern 
telephones—for example the Bell-Blake combination-—the 
vowels are transmitted better than the consonants and 
notably the ‘‘s” sound (which is quite true), I do not see 
any argument for doubting the correctness of Reis’ state- 
ment, for the simple reason that if a Reis receiver 
(with a wire of steel or iron) be used the consonantal 
sounds, and especially the ‘‘s” sound, come out 
remarkably crisply. Of course, such a_ receiver 
cannot be used on an induction circuit; it is not sensitive 
enough; and that fact, again, is in favor of the correctness 
of Reis’ statement. For, as a scientific fact, the action of 
the induction-co:], though it enables the electrician to 
work with lower battery power and thinner line-wires, is 
such as to slightly alter all the undulations of the currents, 
retarding them and changing their phases and their forms, 
and affecting the irregular non‘periodic consonantal undu- 
lations much more unfavorably than the more regular and 
periodic undulations of the vowel sounds, Now, Reis did 
not use an induction-coil. Discard it, and take any good 
transmitter—Berliner, Blake, Edison or Hunnings—and 
join it up in direct circuit with a battery and a Reis re- 
ceiver; the transmission of ounsonantal sounds will, I war- 


rant, be sharper than (though not so _ loud 
as) can be obtained by putting on an _ ordinary 
Bell receiver in place of the Reis. The 


modern difficulty with the consonants arises not from the 
transmitter, but from the induction-coil and from the 
magneto-receiver, The latter has so cons:derable a co-effi- 
cient of self-induction in its coil (to put the matter scien- 
tifically) and magnet as to damp the finer and more sud- 





den undulations of the current corresponding to the con- 


sonantal sounds. So far, then, from modern experience 
tending to “greatly weaken the accuracy of Mr. Reis’ 
statements,” I maintain it confirms their accuracy ina 
most emphatic manner. 

I trust that I may have the pleasure at no distant date 
of hearing from Mr. Berliner that he has himself veriied 
the superiority of the Reis receiver in this particular re- 
spect. SILVaNnus P. THOMPSON. 

GLasGow, Sept. 13, 1883. 
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Another Electrical Society. 


We learn from the Buffalo (N. Y.) Express that at a 
meeting of telegraphers held at the house of Mr. A. C. 
Terry, in that city, on the evening of Sept. 18, it was de- 
cided to form a local electrical society, which should have 
for its object the systematic study of the science of elec- 
tricity in general and its relation to the art of telegraphy 
in particular. It was decided that the work of the 
society should be upon a purely elementary basis as a be- 
ginning, witha view to encouraging the younger mem- 
bers of the profession and those outside of it who may be 
interested in the study to associate themselves with the 
society, as a means for acquiring a fundamental knowledge 
of the laws governing the application of electricity to the 
telegraph, as well asa general knowledge of the science in 
its broadest sense. Some of the more advanced members 
have already volunteered to submit papers on various 
electiical subjects, both theoretical and practical, which it 
is expected will provoke criticism and discussion, and 
thereby be the means of ventilating the subject in such 
manner as to be to the greatest advantage of all che mem- 
bers. 

It was determined that the organization shall be known 
as the Buffalo Electrical Society, and permanent officers 
for the ensuing year were elected as follows: 

President—Frank Kitton, chief operator of the Western 
Union telegraph office. 

Vice-President—Jos. 
operator. 

Secretary—S. T. Davidson, Associated Press operator. 

Treasurer—William Finn, chief of the Wheatstone auto- 
matic department. 


W. Larish, assistant chief 


Librarian—Thomas H. Winsor, of the repeater depart- | 
| American Speaking Telephone Company paid six per cent. 


ment. 

Committees were appointed upon constitution and by- 
laws and tosecure suitable rooms for the regular meetings 
of the society, said committees to report at the next meet- 
iag, which is subject to the call of the chair. 

sre 0 


The Philadelphia Exhibition. 





At the meeting of the Franklin Institute in Philadelphia 
on the evening of Sept. 19, Mr. William P. Tatham in the 
chair, Mr. M. B. Snyder, Professor of Astronomy at the 
Central High School, offered the following resolutions, 
which was adopted : ‘ 

Resolved, That a committee be appointed to arrange, if 
possible, for an International Electrical Congress to con- 
vene in Philadelphia on the occasion of the International 
Exhibition of 1884. Also, that said committee may, both 
prior to and during the exhibition, arrange for conferences 
for scientific men interested in the various departments of 
pure and applied electricity. 
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THE TELEGRAPH. 


A BONANZA FOR THE DUTCH.—It is announced that ar- 
rangements have just been completed for the listing of 
Western Union in Amsterdam. 

No CONSOLIDATION FOR THE POSTAL.—Vice-President 
Cummins of the Postal Telegraph Company denies the 
published report that that company is to be consolidated 
with a new company, with Mr. Mackay at its head. 

WHAT THURBER WaANtTs.—Mr. F. B. Thurber, the anti- 
monopolist grocer, advocated before the Senate Committee 
at the Post Office the establishment of postal telephone 
service as well as postal telegraphs. Why not postal dis- 
trict messenger service, too, and postal grocery stores? 

ADDRESS WANTED.—The present address is desired of 
Mr. Colpitts, who in 1879 was operator for the Dominion 
Telegraph Company at Halifax, N. S., and whose relatives 
reside in Nova Scotia. He was last heard from at Wil- 
mington, Del. Any one knowing his present whereabouts 
will confer a great favor by promptly notifying this office. 
It is important that his address be learned within a week 
or ten days. 

GOVERNMENT TELEGRAPHY NOT WANTED.—The Phila 
delpbia Record—{free trade—remarks that ‘‘ The English 
postal telegraph system works very well in England, no 
dcubt, and so does the free trade system; but 1t would 
hardly do to suddenly transplant either of them to this 
couptry. People who are so eager to imitate the systems 
of other nations do not take into account the differences in 
customs and political institutions. Migrating policies, as 
well as migrating populations, have to go through a process 
of acclimation.” 

A. W. U. Poot.—To advance W. U. stock a new pool is 
reported to have been formed, and a sharp advance in the 
stock is said to be certain. Jay Gould, D. O. Mills, General 
Dodge and anumber of other large capitalists, including 











a nameless but very important European banker, are said 
to be the co-partners in the scheme. The basis of the 
whole matter seems to be that the Williams-Hatch suits are 
upon the eve of being amicably settled, and that con- 
sequently all existing litigation will cease. 


REPORTING EARNINGS UNDER PENALTY.—The Western 
Union Telegraph Company has just sent the reports of its 
gross earnings for the year in time to save the 10 per cent. 
penalty. The company reports its gross earnings up to 
June 30 at $885,042, in which is included the earnings of 
the Mutual Union Company from Feb. 15 to the same date. 
This report covers a time previous to the strike. The in- 
crease, even with the Mutual Union’s profits, on the earn- 
ings fof last year was only $40,495. The tax due is 
$4,425. 

IMPROVING THE N. Y. AMBULANCE TELEGRAPH.—On 
Commissioner Brennans motion the Commissioners of 
Charities decided last week to ask for money to put 
the ambulance telegraph service on a_ better 
footing. It is proposed to have the ambulance key in 
every fire box as accessible as the fire keys are, so that 
time need not be lost in sending to the police station to 
have ambulances called. : The Morse keys in the tire boxes 
can now be got at only by officers of the Fire Department. 


THROWING THEIR MONEY INTO THE SEA.—The share- 
holders of the Mediterranean Extension Telegraph Com- 
pany, at a general meeting in London, voted to wind up 
the company’s affairs. The chairman said that the gross 
receipts for the past five years had been £22,220, an aver- 
age of £4,444 per year. The gross expenditure at Malta 
and Sicily was £10,531, giving an annual average of 
£2,106, and this did not include the home expenditure, 
which might be put down at £1,000. The profits of the 
company did not suffice even to pay the interest to the 
preference shareholders, which amounted to £2,560. 


THE WESTERN UNION AUXILIARY.—The American Speak- 
jng Telephone Company, whose stock has lately sold in 
Boston at not far from 75, is the company atxiliary to the 
Western Union, which receives the 20 per cent. of the Bell 
Telephone Company’s rentals, paid as per settlement of 
1819, says the Transcript. This company is controlled by 
the Gold & Stock Telegraph Company, which in its turn is 
controlled by the Western Union Company. Formerly the 


dividends, but of late it has been reducing its floating 
debt. 

PAYING FOR ITS SYSTEM.—A dividend of 3314 per cent. 
in bonds and 3344 per cent. in stock of the Postal Telegraph 


'Company has been declared to the stockholders of the 


Electro-Graphic Manufacturing Company, of which 
Charles Jenkins is president, payable Oct. 1. Each holder 
of 300 shares of the Electro-Graphic stock will be paid 
$1.000 in bonds and 100 shares of the stock of the Postal 
Company. This dividend is the result of the sale to the 
Postal Telegraph Company of the Electro-Graphic system 
of telegraphy, which forms the basis of the Postal Tele- 
graph system. The price paid for the system was $1,000,- 
000, one-half in bonds and the otber haif in the stock of 
the Postal Company. 

TELEGRAPH CONSOLIDATION.—The Bankers and Mer- 
chants’ Telegraph Company has taken the building, 187 
Broadway, heretofore occupied by the American Rapid. 
The business of these two companies is to be consolidated, 
as already stated, with that of the Southern Telegraph 
Company, under the management of the officers of the 
Bankers’ and Merchants’—-A. W. Dimmock, president; A. 
G. Case, treasurer; G. S. Mott, general manager. The 
line now extends from Boston to Charleston and Cleve- 
land and intermediate points. About 125 of the employés 
have been discharged. It is expected that the National 
Telegraph Company will join the combination. 


THE NEw YorK HERALD Sticks To It.—It is reported 
from Washington that in his forthcoming report Post- 
master-General Gresham will take strong grounds in favor 
of a postal telegraph. This will be a wise and sensible 
thing for the Po-tmaster-General todo. We trust that 
Judge Gresham will make the following points, which 
have hitherto been presented by the Herald as representing 
what the country wants and needs : 

First.—Pubtic sentiment will not tolerate the purchase 
by the government of existing lines. 

Second.—The government must construct its own lines. 

Third.—There should be no attempt at a government 
monopoly of the telegraph. 

Fourth.—Competition between government and private 
lines is possible, and it is necessary to protect the public 
against the abuses of private lin¢s on the one hand and of 
the government !ines on the other. 

The next Congress ought to pass a postal telegraph act, 
and one based on these cardinal principles. 


RAPID-BANKERS’ CONSOLIDATION.—A disp»tch of the 
24th from Baltimore says that the Rapid and Bankers’ & 
Merchants’ consolidat: d telegraph companies enter into a 
mutual agreement with the Baltimore & Ohio to transfer 
business. This of course means the dropping of the Postal 
Company,by which the former have been reaching Chicago, 
and while giving them a better system West, gives the 
Baltimore & Ohio its long desired outlet North and East. 
This will continue until tbe newly contracted-for lines of 
the Rapid and Bankers’ Westarecompleted. On the Ist of 
October the Rapid discontinues the use of its automatic sys- 
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tem, adopting the duplex Morse instruments instead. This 
will throw many of the lady operators out of employment. 
By the consolidation of the Rapid and Bankers’ companies 
the services of Mr. Frederick H. May, the present 
general manager of the Rapid, will be dispensed 
with after the first of the month. In view of 
this the operators of his company in Baltimore and 
other cities are getting up a handsome purse to purchase a 
suitable present for Mr. May upon his retirement, as a 
testimonial of their esteem. With regard to the changes 
made in New York, that it is proposed, under the 
new arrangement, not only to discontinue the use of 
the automatic Rapid system, but also to stop issuing tele- 
graph stamps. The working force of the Rapid company 
is being reduced, about 140 men having already been 
dropped. J. G. Case, treasurer of the new combination, 
states that contracts have been made for the construction 
of about 3,000 miles of new wire. There is some prospect 
that a union of a mutually satisfactory character will soon 
be made between the National Telegraph Company, which 
controls the lines erected along the Nickel Plate and 
West Shore railroads, and the Bankers’ and Merchants’ 
combination. 





THE TELEPHONE, 


CONTRACTS BY TELEPHONE VOID.—Contracts through the 
telephone between business men are null and void accord- 
ing to a recent decision of a Troy, N. Y., jury. 

STRANGE USE FOR A LOCOMOTIVE.—A locomotive of the 
International Railroad has been used, itis alleged, to pull 
down the telephone wires between San Marcos and New 
Braunfels. 

BELL TELEPHONES DURING SEPTEMBER.—The output of 
the Bell telephone for the month ended September 20th is 
estimated at about 5,200 instruments, being a gain of about 
1,000 over 1882. 

THE SPIRAL WIRE.—Mr. Alex. R. Benton, of the Ameri 
can Spiral Telephone Wire Co., was in New York on 
Wednesday. He left a sample of the spiral wire, which 
we will be pleased to show those interested in the new 
wire. 

NEW ENGLAND DIVIDENDS.—At a meeting of the tele- 
phone companies under the management of the Lowell 
syndicate, Sept. 26, the following quarterly dividends 
were declared : Maine, 1} per cent. ; Boston and Northern, 
8 per cent. ; Bay State, 2} percent. ; Suburban, 24 per cent. ; 
Union, 14 per cent; 

NEARLY 13,000 SUBSCRIBERS.—The six Lowell Telephone 
companies—National Bell of Maine, Boston and Northern, 
Bay State, Surburban, Union and Granite State—had 12,676 
subscribers September 1, of whom 1,007 were in Lowell, 
The extra-territorial messages handled in August were 
25,783 against 22,231 in July. 

EXTENSIVE TROPICAL OPERATIONS.—The Tropical Tele- 
phone Company’s sub-company had 76 telephones in opera- 
tion at Caracas, September 1, and negotiations are in 
progress for the establishment of an exchange, under local 
control, at Trinidad. The Buenos Ayres company calls for 
another 100 sets of instruments. 





Next !—A new claimant for the invention of the tele- 
phone has appeared, and M. le Comte du Moncel is said 
to support him. So early as 1854 Charles Borseul, a 
Frenchman, is reputed to have invented the telephone 
substantially as it is now, and published his discovery in 
the autumn of the year mentioned. 


IN THE RuSSIAN CAPITAL.—In St. Petersburg, Russia, the 
telephone was only introduced a year or so ago, but the 
most distant parts of the city now connect with the centre, 
and numerous public stations have been established at 
which persons can converse with each other at a distance 
at the small cost of five cents per message. 


BELL Stock.—At Boston on Wednesday, Bell telephone 
was steady at 223. The Boston papers say that the com- 
pany is now believed to be earning about 10 per cent on the 
stock, while paying 12 per cent. Its experimental line to 
New York wi'l soon be completed, and the possibilities of 
long-distance telephoning be demonstrated. Once proven 
satisfactorily, and the telephone will be in position to en- 
large the competition with the telegraph. 


CONSTRUCTION IN MISSISSIPPI.—A Vicksburg correspond- 
ent, under date of Sept. 19, says: *‘ Work on the telephone 
wire from Satartia and Yazoo City to Vicksburg is pro- 
gressing. A car-load of poles left here yestcrday evening 
for distribution along the L., N. O. & T. Railroad. Mr. 
Ben Huck, who is building the line from Satartia, has 
reached a point two miles beyond Anthony’s Ferry, 
and will meet the line from here at that point in a few 
days.” 

SOUTHWESTERN ENTHUSIASM.—They are very enthusiastic 
in the southwest over the telephonic extensions being 
made by the Erie Telephone Company, The Gulveston, 
Texas, Daily Print congratulates the people of that cily 
that they have at last *‘ come to speaking terms” with the 
people of Houston by means of new telephone wires just 
put up. One copper and two steel wires are put inservice, 
and others are to follow. The Print says : ‘‘In short, the 
telephone is finding a large field of convenience, and there 
seems to be no limit to its usefulness.” 


TELEPHONE MATTERS IN NEW ENGLAND.—The total 
number of subscribers of the telephone companies under 


, to be mailed Oct. 25. 





management of of the Lowell gentlemen, from August, 
shows 12,676, a handsome gain over the preceding month. 
Lowell leads in the number of subscribers, 1,007 ; Portland 
and Worcester have about the same number, the former 
829 and the latter 869. Springfield has 637, Lawrence 291. 
The ex-territorial business for July was 22,231 messages 
against 25,783 for August. The business for September 
was larger than ever before, and the present month bids 
fair to exceed even this.—Lowell Citizen. 


THE QUARTERLY TELEPHONE DIVIDENDS.—The Lowell 
telephone managers have quarterly dividends as follows: 
Boston & Northern, 3 per cent; Suburban, 24 per cent; Bay 
State, 2} per cent; Union, 14 per cent: National Bell of 
Maine, 1} per cent., and Erie 1} per cent. The last named 
will have a surplus for the quarter, after paying the divi- 
dend, of $20,000, estimating the September earnings upon 
the August basis, which is considered safe. September 
will probably show a larger increase of earnings for all of 
the companies than any previous month, which, however, 
will bein part due to the inactivity of the period when the 
consolidation movement was in progress. 


READING, Pa.—The Pennsylvania Telephone Company 
is constantly extending its lines through Berks and adjoin- 
ing counties, and its subscribers will soon be placed in 
direct communication with Philadelphia, the line now 
being in course of construction and rapidly nearing com- 
pletion. It is also proposed to construct a new line to 
connect with Shartlesville, Strausstown, Bernville and 
other towns in northwestern Berks. A representative of 
the Overland Telephone and Telegraph Company has been 
in Reading with a view to the establishment of an exchange. 
Thus far nothing definite has been announced, though it 
is promised that the venture will be introduced to the pub- 
lic within a short time. 


TELEPHONE DIVIDEND DECLARED.—At a meeting of the 
directors of the Erie Telegraph and Telephone Company, 
held at the office of the company in Lowell, on the 25th, 
the statement of the treasurer showed the earnings of the 
company for the three months ending Sept. 30, 1883, esti- 
mating the months of August and September upon the 
basis of July, to exceed five per cent. A dividend was there- 
fore declared of one and one-quarter per cent., payable to 
the stockholders on record Sept. 30,1$83,to be paid by check 
The dividend amounts to $60,000, 
and the company will have a surplus of $20,000. There 
will be added in the three months over 1,500 subscribers, 
and the increase is at the rate of 500 per month, 


LaDY OPERATORS IN BUENOS AYRES.—One of many grat- 
ifying features introduced by Mr, Jones in the management 
of the United Telephone Company of the River Plate, says 
the B. A. Herald of Aug. 24, is the employment of young 
ladies for the offices, the duties cf which, being easily 
learned, are light and clean, and in every way suited for 
young ladies. Already there are at the company’s offices 
five of the gushingest clerks we ever knew, and it is hoped 
there will soon be more. We congratulate Mr. Jones and 
the company he so worthily represents on this pleasant 
and public-spirited innovation, and we commend the ex- 
ample to other similar companies as well worthy of imita- 
tion. 








THE ELECTRIC LIGHT. 


Brush DIvIDEND.—The Brush Electric Light Company 
has declared a dividend of 5 per cent., payable Oct. 1. 

Euan, Int.—The Elgin Electric Light Company is put- 
ting in a plant and building several towers to light the 
city. 

An Exectrric Lignt DIVIDEND.-—-The Lynn _ Electric 
Lighting Company has declared a dividend of $7 per 
share. 

PAWTUCKET, R. I.—The Pawtucket (R. I.) Electric Light 
Company is about to begin business, using the Thomson- 
Houston system. 

HARRISBURG, Pa.—The Pennsylvania Electric Light 
Company, of Harrisburg—using the Fulton system—is 
now lighting the city and public grounds, 

INCREASING ITS CAPITAL.—The stockholders of the Edi- 
son Electric Light Company voted on the 24th to increase 
the capital stock of the company to $1,080,000. 

Tut THOMSON-HoUSTON FOR NEW BEDFORD, Mass.— The 
New Bedford E‘ectric Light Company has been chartered 
under the Massachusetts law, and will use the Thomson- 
Houston system. 

Toronto, CaNADA.—The poles of the Toronto Electric 
Light Co. are being rapidly placed in position on King 
and Yonge Streets. The directors hope to ‘‘ electrify” these 
thoroughfares during fair week. 

A Bic Bett.—The Cleveland Trade Review says the 
largest leather belt in the city has ju-t been supplied by 
Peck & Bemis to the Brush Electric Co.—180 feet long, 
44 inches wide, and weighs 1,062 pounds, 

AN EVIDENCE OF PROSPERITY.—We are pleased to no- 
tice from the Cleveland papers that Mr. N. S. Possons, 
superintendent of the Brush Electric Company, is building 
a beautiful residence on Case avenue in that city. 

INDIANA.—The City Council of Logansport has con- 
tracted with an electric light company to light the streets 
of Logansport for $5,000 per year, using fifty lights of 








2,000 candle-power each. The’ company, will begin light- 
ing Dec. 1. 

NEw OHIO ComPANIEs.—The following new companies 
were incorporated at Columbus last week : The Tiffin Edi- 
son Electric Illuminating Company, Tiffin, capital stock, 
$40,000; and the Circleville Electric Company, Circleville, 
capital stock, $20,000. 

PROVIDENCE, R. I.—The American Electric and Illumi- 
nating Company opened a new lighting station at 
Providence Wednesday evening, the 19th. The station is 
equipped with a 200 light plant, with capacity for increas- 
ing to 1,000 if necessary. 

THE LIGHT AT SALEM, Mass.—The Salem Electric Light 
Company now has a plant, nearly all in use, consisting of 
50 Weston and 26 Thomson-Houston lamps, and will soon 
enlarge its outfit to meet the demands for more light. 
The question of introducing an incandescent system for 
interior lighting is also being considered by the manage- 
ment. 


AN AMERICAN’s LuMINOUS ScaRF Pin.—At the Dal 
Verme Theatre, at Milan, recently, an American named 
Shepherd created a great sensation by appearing with a 
luminous scarf pin, which was nothing more nor less 
than a tiny electric lamp, warranted to go for five hours, 
by means of a small generator concealed in the waistcoat 
pocket. 

FRANKLIN SQUARE, PHILADELPHIA.—The Philadelphia 
city council have authorized the electric lighting of 
Franklin Square with 13 lights, at 66 cents each per night, 
an aggregate of $2,847 per year. The cost of gas and the 
55 lamps required to light the square was estimated at 

,294.70, in addition to the wages of a lamplighter and a 
cleaner. 


OPPOSED TO ELECTRIC LIGHT PoLES.—A. J. Steinman, 
Abram Hirsh and Jesse Summer were beard at Lancaster, 
Pa., on Sept. 14, by Alderman Spurrier on charges of mali- 
cious mischief in cutting down electric light poles erected in 
front of their residences and for violating a city ordinance in 
interfering with needed improvements. They were required 
to enter bail for court on the first-named charge and fined 
$10 and costs for the last-named. B. F. Eshleman was 
granted a preliminary injunction restraining the Maxim 
Electric Light Company from placing a pole in front of his 
property. 

ANOTHER ESTIMATE OF HEAT FROM THE LIGHT.—The 
general knowledge that the electric light produces very 
little heat in proportion to its illuminating power, has 
been reduced to figures by Nature, which gives the follow- 
ing as the result of careful experiments: The heat from 
an arc lamp of 100 candle-power is from 57 to 158 heat- 
units, that of the incandescent lamp of equal brilliancy, 
from 290 to 536. The argand gas-burner is the next best 
light in point of coolness, but this is represented by 4,860 
heat-units, a colza oil lamp by 6,800, a flat wick petroleum 
lamp by 7,200, a paraffin candle by 9,200, and a tallow 
candle by 9,700. Light for light, therefore, the heat of an 
electric arc lamp under the most favorable circumstances 
is to the heat of tallow candles as 1 to 170. 


MAKING UP THEIR MINDS TO IT.—The City Council, says 
the Crawford Journal, of Meadville, Pa., had 2 third free 
ride—this time to Dayton, Ohio, to examine the Fuller 
Electric Light. They found that city lighted with 150 
Fuller lamps suspended over the street corners. This sys- 
tem all seem to think better than putting the lamps on 
posts at the sides of the streets. The lighting of Dayton is 
done by a private company, which furnishes the lights at 
$160 rer year. This makes the light cost $24,000 per year, 
for a city of 50,000 people, or about fifty cents for each 
person. The cost ot lighting Meadville by gas is about 
$4,000 a year for about 8,000 people, or about fifty cents a 
person. But Dayton and other cities lighted by electricity 
are lighted ; Meadville is not. 


THE EDISON AT LOUISVILLE.—One of the most interest- 
ing features of the Exposition, says a correspondent, is the 
illumination of the building at night by means of the 4,600 
Edison incandescent electric lights, the contract for which 
was the largest ever made for lighting a building with elec- 
tric lights. The plant forfurnishing the light is larger than 
the combined plants used at the great electric light exhibi- 
tionin London last yearand is equivalenttoa gas plant 
manufacturing 35,000 cubic feet of gas in an hour. Thead- 
vantage of this method of lighting over gas is almost incal- 
culable. It generates no heat, and consumes no oxygen. 
Were the building lighted with gas,the heat at night would 
be intense, and with the building c: owded with people, it 
would be impossible to secure sufficient ventilation. ‘The 
gas company estimated the number of lights necessary at 
10,000, but the illumination is more brilliant than could 
have been secured with any numberof gaslights. The 
extent of surface that a gas jet of 16-candle power will 
light is placed by the best gas experts at 41 square feet ; 
while the Edison Co. are lighting here 155 square feet. 


MISCELLANEOUS NOTES, 


‘‘A TREATISE on Lightning Protection!” says Jones, 
‘¢Who in thunder wants to protect lightning ?’—Boston 
Daily Advertiser. 

ELECTRICAL ENGINEERING AT CORNELL, N. Y.—The new 
course in electrical engineering at Cornell University bag - 
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fifteen names enrolled already. The university opened on 
the 21st. 


ELECTRICAL UNITS CONFERENCE.—The Department of 
State has been officially advised that the conference on the 
subject of electrical units, which met in Paris in Octobér 
last, and adjourned to meet there in October next, has 
been postponed to April 2, 1884. 


ALLEGED PATENT INFRINGEMENT IN Boston.—The Elec 
tric Gaslight Company, Boston, has brought a patent suit 
against the Boston Electric Company in the circuit court 
for an infringement of its patents—three in number—for 
lighting gas by electricity. 

AN ENERGY TRANSMISSION TEST IN FrANCE.—At Gre- 
noble the test for transmitting electric energy 14 kilo- 
metres was with wire of silicated bronze. The results 
were a failure. A 45 horse-power was exhausted in ob- 
taining only 744 horse-power of effective work. 


A SvuGGEsTIoN.—The present would seem to be an ex- 
cellent time to purchase telegraph or telephone wire. We 
notice that, on account of a temporary dullness in the wire 
trade, some of the mills are not doing as much as usual. 
This will not last long, but while it does closer prices can 
doubtless be had than when the mills are busier. 


THE SPEED OF EXPLOSIONS.—The speed at which ex- 
plosions can travel has been looked into by M. Berthelot. 
He took for the gases carbonic oxide and oxygen. and these 
he exploded in a tube 16 inches long and \ inch in di- 
ameter, by means of electricity. The rate observed was 
the unexpectedly high one of 2,500 metres a second. 


ANIMALS AND MAGNETIC CURRENTS.—Viguier has pub- 
lished recently in the Revue Philosophique an original 
memoir upon the sense of orientation and its organs in 
animals. He thinks that their powerof returning to a 
given point of departure in a straight line is due to the 
perception of magnetic currents. 


UNDERGROUND SERVICE.—The Goebel Underground 
Conduit and Pneumatic Company, formed to operate in 
the city of New York, has been incorporated at Albany 
with a capital of $2,500,000. It proposes to construct 
underground conduits for electric light, telegraph and 
telephone wires, and also to carry and deliver messages 
and parcels underground by pneumatic delivery. 

VIENNA’S PRIDE IN ITS EXHIBITION.—Speaking of the 
Electric Exhibition in Vienna, the Crown Prince of Aus- 
tria remarks that such a display is peculiarly appropriate 
to the city where lucifer matches were invented 50 years 
ago, and stearine candles four years later, and where the 
idea of street gas-light was conceived, although that idea 
was first carried out in England. 


AN ELEcTRIC LOCOMOTIVE IN FRANCE.—A_ small electric 
locomotive is now working regularly between the town of 
Caen, in France, and the exhibition at present open there. 
The lineisa little more than half a mile long, and is 234 
inches wide between the rails. It is laid down on the 
open street, and has three curves of 65 feet radius. The 
locomotive draws two carriages, containing 24 passengers, 
at a rate of 1,312 feet per minute—about a mile in four 
minutes. 

THE AMERICAN INSTITUTE FAIR.—Busy preparations are 
going forward for the fifty-second annual fair of the 
American Institute in this city, which will begin next 
Wednesday, Oct. 8, in the Institute building, at Third 
avenue and Sixty-third street. The promoters of this ex- 
hibition say that it will be exceedingly interesting in the 
matter of machinery and electrical invention. Among 
the novelties will be several new gas motors. Eight 
varietics of steam engines, of new types and varieties, it 
is stated, will be on view. 


UNDERGROUND Trst.—The system of the Morse Electric 
Underground Conduit Co, was tested in Philadelphia one 
evening last week, in the presence of the city council com- 
mittees, members of the Franklin Institute and others, The 
Morse patents are based upon the following principles : 
The wires, to any number or for any purpose, are incased 
in glass tubes, glass being the best non-conductor known, 
and these tubes are inclosed in cement made of dead ma- 
terial, which absorbs all moisture, and prevents expansion 
or contraction. In this state the whole plant is placed in 
an iron pipe, the size of which is regulated by the number 
of wires to be used. The system can be laid close to the 
curb, at a depth just below the frost-line. 


THE VITAL DeFrect OF ELECTRIC Motors.—The Mechani- 
cal Engineer volunteers the opinion that electric motors 
will never amount to much, practically, until the price of 
electricity is brought down to something like that of other 
motive powers. It says: At the present day electric 
machines are no better than clock-work which depends 
upon the winding of a weight for its power. Dynamic 
electricity must be wound up by some other motor before 
it can exist. Electric railways are good schemes for stock 
companies, but if. the fluid used is derived from dynamos 
charged by steam engines they will be found costly affairs, 
for the power of the electricity will not equal that of the 
steain used in its manufacture. 

SUBMARINE Uses OF ELECTRICITY.—There will, says a 
foreign exchange, be on view at Nice during next winter’s 
exhibition a vessel described by M. Torelli, its inventor, 
as a “submarine observatory.” It is made of steel and 





bronze, and is constructed so as to resist the pressure of the 
water at a depth of 400 feet. It is 26 feet in height and is 
divided into three portions. The upper one is for the 
commander, who directs the work and gives explanations 
as to the wonders of the sea to the passengers, who are in 
the middle compartment, partly constructed of glass in 
order to facilitate observations. The balloon is provided 
with electric light, and a telephone communication with 
the steamer which accompanies it, The third part is re- 
served for the machinery used in ascending and des- 
cending. 

Stock QuoTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Thursday of last week and 
Thursday of this week as follows: 








Sept. 20 Sept. 27- 
pe er Peer 64 63 
Western Union Telegraph............... 80% 79% 
Bankers’ and Merchants’ Tel.......... 181% 181% 
Commercial Telegram..............+.. areas 101 
Mutual Union Telegraph.... .......... 16i¢ 16 
American District Telegraph........... este 26 
Bay State Telephone..............0045 95 90 
Mexican Teiephone Co................-. 21% 24% 
National Bell Telephone of Maine..... 70 70 
Suburban Telephone Co................ 100 *s' 
New York and Pennsylvania........... 90 88 
Boston & Northern Telephone ........ 114 100 
CVETHAIG TOMINONG . 0.0.5 cnsccccccccccss edie 25 
Erie Telephone........... 55 50 
POE, SOOMRORO 60 00 ccccescesone 84 T¢ 
People’s ‘Telephone (New England)..... 5 aes 
New York acd New Jersey............ 941¢ 96 
SEO Snssvsaders socccoebecee oes 100 
Brush Electric Light............eseee- 95 93 
COTE ETE CELE: pts 25 
Edison Electric Iluminating........... 45 50 
Edison Electric Light..............0.. ie tice 185 
U. 8. Electric Lighting................ 120 123 
Electric Railway of United States..... 75 70 
Underground Electric Cable........... aes 15 
American Bell Telephone..............- 227 225 
N. Y. and New Jersey Telephone...... 96 
CHU TMS 6 0050s S oes ec cbse He ce 28 als 
Shaw Telephone... soc occcisccccccssvese 27 
And Dated Sept. 18, 1883. 
Papeme clectete machine; Alexander Bernstein, Boston, 
er a «3 Ree A ee ik ,999 
Dynamo-electric machine; Joshua Gray, Medford, 
EE SAO ten A re ey ee 285,027 
Dynamo-electric machine; Frederick K. Fitch, New 
ork, assignor to the Fitch Electric Lighting and 
Comstrucmcn Co., GF TOW FOF. 06 cicccccccccccdccss 285,249 
Electric photographer’s retouching point ; John Thomas 
BOERS, Perens CIE, OD 6.6 c cssioces ocesccoraténce 85,008 
Electrical time signaling device; Henry G. Van Wag- 
SN SN UTI ok v0 cde eer bE ate be eee ebgeeee ses 285,088 
Electric arc lamp; Robert Bucker, Elizabeth, N. J.... 285,107 


Electric cable support or hanger; Albert S. Weaver, 
Providence, R. Taine: by mesne assignments, to 
himself and Lucius Chandler Angell, same place.... 285,327 
Electric burglar alarm; Alvah Wiswall, Cincinnati, 
O., assignor of one-half to Matthew Britton, same 
MEE IRS fcc b.ouneSewettec tit beevasbbuede Sb eb cass 
Fire alarm 
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Claim.—1. In a fire-alarm signal-box, the combination, with 
the break-wheel, its actuating mechanism, and starting-lever or 
pull, of a ground circuit wire and electric switch or circuit-closer 
therein, automatically controlled by an electro-magnet in the 
main circuit, and by the said box mechanism, substantially as 
and for the purpose described. 

2. In a fire-alarm signal-box, the combination, with main nor- 
mally-closed metallic circuit and break-wheel therein, of a 
grounding circuit adapted to co-operate with the said break- 
wheel, a circuit-closer or switch in the said grounding-circuit, 
and a controlling electro-magnet for the said switch in the 
said main circuit, substantially as and for the purpose described. 

3. The combination of the main metallic circuit, the signal-box 
therein, the grounding-circuit, the circuit-closer therein, and its 
controlling electro-magnet in the said main circuit, with mechan- 
ical controlling mechanism for the said circuit-closer, whereby it 
is removed from control of the said electro-magnet, except while 
the box is in operation sending a signal, substantially as 
described. 

4. The grounding circuit and circuit-closer therein, combined 
with devices for Cocteioaliy and mechanically controlling the 
said circuit-closer, as described, and a locking device, whereby 
the said circuit-closer is retained in the condition assumed under 
the control of the electrical controlling device when the mechan- 
ical controlling device ceases to operate upon the said circuit- 
closer, substantially as described. 

5. The break-wheel normally controlling the condition of the 
main metallic circuit, the grounding contact piece having its 
connection with either portion of the metallic circuit controlled 
by the said break-wheel, and the electric switch or circuit-closer 
between the said contact-piece and the ground, combined with 
the switch-controlling electro-magnet, the starting lever or pull 
of the box, and the locking device for the said switch, controlled 
by the said starting-lever, substantially as described. 


Galvanic battery; Fenner H. Peckham, Jr., Providence, 
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Propelling cars by electricity; Jos. R. Finney, Pitts- 
burgh, Pa., assignor to himself and Thomas B. Kerr, 
NW | ELT RY eer ee ee. - 285, 





Signaling a tus for telephone exchange systems; 

y rman, ay ny Boston, Mass., assignor to the Cary 

EI sans a ninsh cipro .s $0099. 0.048 « 285,342 
Telephone transmitter; Emile Berliner, Boston, Mass.. 285,102 
Telephone exchange system; Joseph E. Fenn, Elizabeth, 

REET GanFinsisn0ns.dvhecd¥edeeses coe cons 285,245 



































Claim.—1. In a telephone-exchange system, the combination 
of two independent lines having their terminal batteries nor- 
mally reverse to each other, and a uniting wire or conductor, in 
which is placed an electro-magnetic coil for operating a visual or 
audible signal, whereby said visible or audible signal may be 
actuated by the reversal of either of the terminal batteries. 

2. The combination, substantially as hereinbefore set forth, of 
two or more independent lines radiating from a central station 
to different sub-stations, terminal batteries, one for each line, 
having their like poles normally directed toward the central sta- 
tion, a switch or commutator at the central station for coupling 
any two of said independent lines together, and a battery-revers- 
ing switch or key at each sub-station, 

5. The combination, substantially as hereinbefore set forth, of 
two or more independent lines radiating from a central station, 
terminal batteries, one for each line; having their like poles 
normally directed toward the central station, a switch or com- 
mutator, for coupling any twoof said independent lines together, 
a visual or audible signal operated by a helix or coil placed be- 
tween the adjacent ends of each pair of lines when the same are 
connected together, and a battery-reversing switch or key at each 
sub-station. 








BUSINESS NOTICES, 


‘* ATLAS POWDER.”—Public attention has of late been 
directed in a very marked manner to nitro-glycerine and 
other high explosives. The subject is not of less interest 
to those engaged in blasting for electrical construction 
purposes and in firing charges by electricity than to poli- 
ticians of the ‘‘ Invincible” order. We are glad to direct 
the attention of the former class to the ‘‘ Atlas Powder ” 
manufactured by the Repauno Chemical Co. of 305 Walnut 
street, Philadelphia, Pa. They furnish all the supplies 
required for blasting work, and their catalogue, copies of 
which will be mailed free on application, is replete with 
information on the subject. 





ELECTRICITY AS A THERAPEUTICAL AGENT.—One of the 
most remarkable applications of electricity is its use as a 
medicine for the thousand ills afflicting humanity. Its 
near alliance, apparently, to the vital principle in the hu- 
man organism enables it, say the advocates of its use, to 
correct many derangements and tendencies to disease. 
The Jerome Kidder M’f’g. Co., 820 Broadway, New York 
city, supply electro-medical apparatuses for electrical home 
treatment, and these have the recommendation of such 
men as A.C. VanEpps. This gentleman, in a recent paper 
to the company giving directions as to the therapeutic use 
of electricity, says: ‘‘It will afford me uncommon satis- 
faction if I shall be able to contribute to your forthcoming 
exegesis what shall lead toa more general and effective 
use of the valuable electro-medical instruments and appli- 
ances of your house.” 


THE EDSON TIME, PRESSURE AND SPEED RECORDING 
GavuGE.—At this time, when we are thrilled and terrified 
by so many accounts of boiler and other explosions, it is 
cheering to know that the above gauge, to be obtained 
from the Company, 77 Liberty street, New York, is in ex- 
istence and is coming into greater use. In not one instance 
has an explosion been known of the steam-generating 
apparatus to which this gauge is attached. The list of 
establishments in which the Edson Gauge is to be found 
grows daily, and the testimonials from all quarters are of 
the most flattering character. It gives dial indications and 
accurate diagrams of all pressure. The safety alarm 
sounds whenever the specified limit is exceeded. An elec- 
tro-magnetic alarm apparatus is also furnished at small 
extra cost, to ring a gong at the boiler in case of excessive 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 


advertisement in ; 
The Electrical World. 
Lovely set,4designs. Mailed 


AT-HEAD CARDS,.— 
on receipt of 5c. HEARNE & CO, Box 1487. N. ¥ 
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EVERYTHING 


Melating to ELECTRICITY for sale, and Electrica 
Work done. J. F. FAIRMAN, Cooper Union, N. Y. 


‘““MAMMA’S DARLING.” 
Beautiful set of Jmported Cards by mail on 
receipt of three 2c. stamps. WHITING, 50 
Nassau St., N. Y. 
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EDUCATIONAL ELECTRICAL 


APPARATUS and SUPPLIES. 
LATEST OUT. 


“THE STUDENT'S ELECTRICAL CABINET” 


with Elementary Guide of Instruction. Price, $15 complete. 
Address for circular, CURT W. MEYER, 11 Dey Street, New York. 


PHOSPHOR-BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires of electric 
and acoustic telephones. Will not STRETCH nor RUST. RESISTS 
SMOKE, ACIDS and DAMPNESS. TENACITY more than FOUR times 
its weight per mile. 


PHOSPHOR-BRONZE RODS, 
SPRING METAL AND WIRE, 











“ Fhesple. Benge.” superior to German sliver or brass for electrical apparatus. Already 
THE PHOSPHOR-BRONZE SMELTING Co. LIMITED 


512 ARCH ST., PHILADELPHIA, 9 ee 
Owners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze i4 the United Stat 





THE ae & APPLEGATE ELECTRIC 
MATTING COMPANY 
Invisible Electric Alarm Matting Appliances. 
Send for circular. Office, Mills Building, 35 
Wall Street, New York. 


SHORT-H AN D 
Writing thoroughly taught by mail. Terms low; 
satisfaction guaranteed. at stamp for circular 
and specimen of writing. 

W. HULTON, Stenographer, Pittsburgh, Pa. 


ONSULTING CHEMIST AND ELEC- 
TRICIAN.—Analysis of all commerciel and 
technical products. Investigations made On al! ques- 
tions bearing on electricity. Full information and 
amy mailed ag on application. JAMES H. STEB- 
INS, JR., 8. B., F. C.8., 117 Pearl St., New York. 


or cure oF 


Seneact 
eumatism, 
Neuralgia & 


eh sete. Send oe circular, 
Cc, BE, NES & B Ciucianati, Ohio 
Mention ne ae to insure ve 


PLATINUM. 


JOHN H. MUEGGE, 
MANUFACTURER OF ALL KINDS OF 
Crucibles and Vessels. Plate, 
Wire, Foil and Sponge. 


Scraps purchased. 
No. 91 Liberty Street, New York. 
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4 furnished railroad offic- 
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: tors and railroad officers. 
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THe New York WesIi¢ Lines U0 


Manufacture and furnish aerial Telegraph and Telephone Cables absolutely free 


from troubles of induction. 

These cables have the advantage that they may be laid underground at any time should 
fegislation compel such a course. Estimates and cables of all sizes, lead inclosed or plain, for 
underground construction furnished for territory outside of New York. 

Advanced scientific principles are applied in these manufactures. 

Full explanations given on application. 


OFFICES, 37 & 39 WALL STREET, NEW YORK. 
Fix & HERRMANN, 


169 and 170 FULTON STREET, New York. 
MANUFACTURERS OF 








To all the Different District Telegraph Companies, 





Double Pen Registers, Call Boxes, Electric Bells, Batteries and Annunciators, Electric Lamps 
Independent Wire Local Burglar Alarm Apparatus, and every description of 


ELECTRICAL INSTRUMENTS AND APPLIANCES. 


Strictly first-class in quality, at prices 
MUCH LOWER THAN THEY CAN BE PURCHASED FOR ANYWHERE ELSE. 
ESTIMATES PROMPTLY FURNISHED. 








JL. LATELLE 80 


MANUFACTURERS OF THE BEST 
AND CHEAPEST 
ELECTRIC IRON BOX & 
SKELETON BELLS, 
MEDICAL BAT- 
TERIES, ELEC- 
TRODES,BUZ- 
ZARS, ETC. 

Exper mental work and Elec- 
— Supplies of all kinds a spe- 
48 Contre St t, 3 New York, 


The Sulfolk Electric Mie. Co, 


28 SUDBURY ST., BOSTON, 


MANUFACTURERS OF 











Electric Bells, Striking Gongs, Annun- 
ciators, Burglar Alarms, Push But- 
tons, Switches, Keys, Spark 
Coils, Batteries, Electric Gas 

inl and Special- 
kinds. 


NEARLY READY. 
ELECTRICITY 


IN 
THEORY AND PRACTICE, 


The Elements of Fleotrica Eoginesring. 


A Clear Explanation of the scientific prin- 
ciples and the practical appli- 
cations of Electricity. 


Lieut, BRADLEY A. FISKE. U.$.N 


8vo, Cloth, 180 Illustrations, 
D. VAN NOSTRAND, Publisher, 


23 Murray & 27 Warren Sts., New York. 


Complete Catalogue of Electrical Books will 
be sent to any address on application. 
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THE SCOTT BREECH LOADING SHOT GUN 


And RIFLE Combined. 
’ PATENTED 1879.—IMPROVED 1888. 
SHOOTS FIVE TIMES WITH ONE LOADING. 


A Special Limited Offer to the 
Readers of this Paper, Only, $9 25 


REGULAR PRICE, $16.00. 


TRE ONLY GUN IN THE Werle. wen CAR BE LOADED INSTANTLY os fLTEs 
NATELY WITH EITHER SHO? O wae ae SCOTT COMBINED SHOT AND 
RIFLE, is the invention of an expert an oy mas who has made the perfection of iy te arms a 
life stud ._ The barrels of this MOST W on DE RF UL TIRECAR M are so mecha! enjoaly arranged and 
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REDUCED PRICE. onprt RnR NO and secure one of t — MARVELOUS 
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THE FIRST AND ONLY TELEGRAPHIC NOVEL! 


“WIRED LOVE:” 


A ROMANCE OF DOTS AND DASHES. 


BY ELLA CHEEVER THAYER. 
The ‘‘ Old, Old Story ”’ in a New, New Way. 


256 PAGES. HANDSOMELY BOUND IN CLOTH. PRICE, 75 CENTS. 


Copies promptly mailed, prepaid, on receipt of price, 75 cents. 
taken. 


Postage stamps 
Send for a copy now, while you think of it, 

Though of particular interest to the craft, general readers find ‘‘ Wired Love” a very 
entertaining work. 

Remit by post-office order, draft or registered letter. 

mps taken. 


W. J. JOHNSTON, Publisher, 
NO. 9 MURRAY STREET, NEW YORK. 


U. 8. 1, 2 or 3-cent postage 


District Telegranh Specials ast 








IADUG 
Manulaetaring (0 


BALTIMORE CITY. 





WORKS: 
RELAY STATION, B.&0.R.R. 


OFFICE: 
CHAMBER OF COMMERCE, 


ROOMS 29 AND 31. 


This company, in connection with its present 
affairs, will continue the business of the late 
firm of’ 


DAVIS & WATTS, 


to which it has succeeded, the latter firm having 
dissolved, and Mr. Augustus G. Davis, its senioz 
member, having assumed its entire assets and 
liabilities. 


Mr. Davis has transferred to this company (of 
which he is president) 


All Interests of Whatever Nature 


Heretofore pertaining to Davis & Watts, 
and will henceforth give his personal super- 
vision to the manufacture of electrical 
goods of every description. 


Having increased facilities and ample 
capital, we will carry a large stock of 


TELEPHONE, TELEGRAPH, 
ELECTRIC LIGHT, 


and American district supplies of all 
kinds. 


Our works are on the Patapsco River, at the 
Relay Station, B. & O. R. R., with an abun- 
dance of water power. 


We carry continually a large stock of 


CROSS-ARMS, 
PINS, 
BRACKETS, 


INSULATORS, 
AND WIRE 


(both line, office and electric light), and our 
prices will be found most reasonable, 


We solicit a continuation of the favors hereto- 
fore extended by customers to the late firm of 
Davis & Watts, in the assurance that we can 
and will make it to their advantage. 


We have in preparation 


A New Ilustrated Catalogue 


which, when ready, we shall be y peeed to fur- 
nish, 


VIADUCT MANUFACTURING CO., 


A. G DAVIES, President, 
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In WRITING TO ADVERTISERS, 


ELECTRIC ILLUMINATION 


mr myaaeses™= | LE OPERATOR 


aa Cloth. Price $7.50. 
: ONE DOLLAR A YEAR. 
W. J. JOHNSTON, PUBLISHER, 


W. J. JOHNSTON, Publisher, 
No. 9 Murray Street, New York. 


Always mention that you saw their 


advertisements in 


THE ELECTRICAL WORLD. 


Bell Telephone Stocks 


Bought and sold by J. 0. SHIRAS, No. 
11 West Third Street, Cincinnati, o. 


MONEY LOANED ON TELEPHONE STOCKS. 


seat NEW FOOTLATHES 


For Electricians 
Send stamp for circular to 


Narragansett Machine Co. 


‘THE BUTLER HARD RUBBER 00 
Electrical Supplies, 


| 33 Mercer St., New York. 


Manufacturers of 


het Rubber, Rods, Tubing, Etc, 


RUBBER HOOK INSULATORS. 
roa Knobs, Switch Handles, 
| Wagnet Covers, Magnet Heads, 
| Window Tubes, with Heads, 
Battery Cells, Battery Syringes, 
| And Specialties of any Required 
_Charac ter. 





No. 9 Murray St., New York. 
THE 


BATTERY 





BLN D EK Rs 
THE OPERATOR 


AND 


THE ELECTRICAL WORLD. 




















; 
y a : 
i . 








7% X 414 INCHES. 


PATENTED. 


SIZE OVER ALL, 











THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 


SUPPLANTING ALL OTHERS 


For the convenience of subscribers who | 
desire to pre-erve their numbers of THE OPER- Zz 
ATOR or THE ELECTRICAL WORLD clean | 
poe neat for permanent binding or for handy | 
reference, we have had made especially for this | 
With its introduction, Battery Trouble and | purpose 4 number of self-binders of the very | 


Battery Expense become things of the past. » Asa beat kind, handsomely bound in cloth. The} 


TELEPHONE B ATTERY.| | binders are of the exact size for the paper, and | FOR SALE CHEAP. 


y | leach issue, as received, can be fastened in it | A Number of Eight-Line (16x18 
the LAW unquestionably excels all others. | securely without trouble. When the binder is | | bars) Western Union style PIN 
Now almost uuiversally used by the Telephone | filled it can, if desired, be permanently bound in | SWITCHES, with latest improve- 
Exchanges of the whole country. | a few minutes, making a volume almost equal) ments. 


The materials used in its construction are the | 
very best. Noacids. No odors. Great recupe- | '" 4ppearance to one specially bound. The cut | 
Full | 


rative power. Nothing to renew except the above shows the appearance of the binder. 
zine and sal ammoniac; no porous cup, placque or | directions accompany each one. 
prism. Fits the standard size battery-box. The binder may be had at this oflice or by | | 
Send for Cingular and Schedule of Prices express (the receiver paying express charges) | 
Bingle Cells, $1.25. | for $1.25, or will be sent, postage prepaid, to | 
Manufactured and for sale by the any address for $1.80. Address, 


LAW TELEGRAPH COMPANY | JOHNSTON. Publicher,| 
° ’ ’ 


140 Fulton Street, New York. 
No. 9 Murray St. New York, be & 7 Dey St.. New York. 





L. G TILLOTSON & CO., 


MANUFACTURERS AND DEALERS IN 


‘Te egraph aud Electrical Supplies 


OF EVERY DESCRIPTION. 


WILLIAM A. CHILDS, Manajrer 
FRANK SHaw, Engineer. 

















The Works of the JNo. A. ROEBLING a =a) SWI a 
Sons Co., at Trenton, N. J., have facil- 
ities for producing large quantities 
Telegraph Wire on short notice. The 


Belgian system of rolling long lengths 


wire rods, and improved methods of 





galvanizing, were first introduced in the 








AL se OFFICE & WAREHOUSE 
: te gh dl wee ICAL H7T&9 LIBERTY STL 


United States at these works. It insures 








the production of wire with few joints 





4 

: 
ip 
‘XK 

















and with a thick coating of zinc. 








LECLANCHE A a ” BATTERY 


—THE— 


Great TELEPHONE Battery, 


THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD! 


1e without th Cc ] 
w ut the PILE: LECLANCHE cn Prisme, Carbon Head, 


None are Genuin 
and Cover. 


Trade Mark 
+kADOPTED BY ALL THE TELEPHONE COMPANIES. *« 


Over 500,000 cells now in use-in the United States and 1,000,000 in Europe. 
: es; 
Beware of Infringements and Cheap [mitations. 


Price Reduced to $1.65 Per Cell. 


oie 





Jar 


Special Discounts for Quantities of 100 Cells and upward, 


THE LECLANCHE BATTERY CoO., 


149 WEST 18th STREET, NEW YORE. 


Or, L. G, TILLOTSON & 0O0., General iewte, 


5 & 7 Dey Street, New York. 


“Prism Battery’ Complete. 





SPIRAL 
TELEPHONE 


WIRE. 


Patents allowed April 20 and July 2, 1883. 


UNLIMITED DISTANCE TELEPHONY ! 


CLEAR ARTICULATION 


Over Long and Short Lines! 


Long line wires may be tested at the offices of 
this company, in comparison with ordinary 
wires on the same poles of the American Bell 
relephone Company. 

The Patents on the Spiral Wire were only 


granted after absolute comparative tests at 


Washington. 


TELEPHONE COMPANIES 


And Others Having Bad Service Wires 
Perfect Service. 


Can Arrange for 


No. 13 spiral wire weighs only 110 lbs. to the 
mile. 


FOR ALL DISTANCES, 


Instantaneous Reproduction Without Exertion. 


Address Orders for wire to 


American Spiral 


Telephone Wire 
Company,, 


43 MILK STREET, 


BOSTON MASS. 
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WESTERN ELECTRIC COMPANY. 


NEW YORK. 
Burglar Alarms and Call Bells, Electro-Mercurial 


INDIANAPOLIS, 
MANUFACTURERS OF 


CHICAGO, 
Telegraph Instruments and Supplies, Hotel and House Annunciators, 


, Telephone Exchange Switch Boards, etc. 


Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells 


AND TELEPHONE 


EVERY DESCRIPTION. 


OF 


APPARATUS 


AND AERIAL CABLES, 


UNDERGROUND 


SOLICITED. 


THE ELECTRICAL WORLD. 79 
THE ANSONTA TELEGRAPH AND TELEPHONE Patent Ofte. 
POLES. H. GARDNER, 
HASS & CORP L H Ub, 65,000 25 to 60 feet. No. I Quality. “London. 


Successor to 


Messrs. Robertson, Broo- 
man & CO, 


p , , These Poles are Live Timber, well seasoned, 
Ite bf lf ™ ODpET . Ire | and in every way desirable. Deliverable on line 

1) of F. & P. M., Mack. Div. M.C., P. O. & Pt. 
| Austin Railroads. 


For Magnets, Telephones, Electric Lights, | 


Gives prompt person- 


7 : ‘ + E é al attention, and ob- 
ke. Electric Light, Railroad, Telegraph and _ tains Patents for In- 
ek ‘ eke phone Companies supplied. Prompt delivery. ventions, _ Protection 

With H. Splitdorf’s Patented Liquid Insula- for Trade Marks, etc., 
at fixe. and moderate 


charges. Pamphlet of 
costs gratis. 


ee 


tion, covered with Cotton or Silk. HENRY C. RIPLEY 


EAST SAGINAW, MICH. 





WHITE CEDAR <tetfe 
TELEGRAPH ind TELETHONE | oyAR TELEGRAPH POLES 


Thirty years’ practi- 
cal experience, 


Provisional Protection, £8 





=e EF ——— wane We are prepared to furnish White Cedar Poles 
ae and Pine and Spruce Cross Arms, alllengths and | LIGHT POLES FOR TELEPHONE LINES AND 

}- W 7 sizes, and in any quantity, delivered on cars or 

LINE IRE. at any point in New England at short notice. © Lona fond eee coy. Gan Gon 

TRE SE AN : R Contracts taken for the building and equip JONG POLES ISE N- 
, OCR mou AD Cerin geen ping of telegraph and telephone lines anywhere 

Wrought Metal Gengs, for Annunciators, in New England. si STANTLY ON HAND. 
Telephones, &c. Correspondence solicited. 


ZINO RODS, BATTERY OOPPER, &. BARNES & SNOW, a 
No. 19 and 21 Cliff §t., NEW YORK. lp. O. Box 493. BANGOR, ME. 50,000 Split Cedar Posts on Hand Ready 


LYMAN'S 0. K. IN 















T for Immediate Delivery. 
ST RU Vi EN § BROWNLEEF & CoO., 


Detroit. Mich. 


W.T. HENLEY’S 
TELEGRAPH © WORKS COMPANY 


(LIMITED), 
Te‘egiaph Engineers and Contractors 


Wire Drawers and Galvanizers. 
MANUFACTURERS OF 


Submarine, Subterranean and Aeria 
Cables of every description, for Tele- 
graph, Telephone and Electric 
Light Purposes. 


No. 20. K. Key No, 2 0. K. SouNDER. 


’ : 
The above Key is a perfect working key, The above Sounder is warranted te work well Henley’s Patent Ozokerited Core, 


and has pure platinum points. Finished where any sounder will. Price, $2.60, C. O, D.,with Henley’s Patent Dynamo Machines 


Brass Lever and Rubber Knobs. Price, privilege to examine before paying for it. : 
$1.45, C. O. D., subject te inspection. and Electric Lamps. 














ie These are no Toy Instruments. We guarantee them to work well where any Key or Sounder 
P~ | will work. Both Key and Sounder lever are brass and nicely finished. : Estimates for any kind of cables or core fur- 
U The above Sounder and Key (either on one base or separate, as ordered), one full-sized Callaud | ,jched OFFICE: 
7, battery, 1 lb. vitriol, 15 ft. office wire, etc., all nicely packed and sent UL. O. D., $4.50, with| | a % . 
A privilege to examine before paying for them. 8 Draper’s Gardens, Throgmorton Street, 
xy If you want cheaper wmstruments, send 3 cent stamp, for our reduced price list. Will fill 7 N RNG 
Q all orders the same day we receive them. Address, mentioning THE ELECTRICAL WORLD, LONDON, ENGLAND. 
Z A B LYM A N Rr. C O ; : Works: North Woolwich. 
O ° . “ AGENTS IN THE UNITED STATES, 
f\ ‘ H ' 
7|96 SOUTH WATER STREET - - CLEVELAND, 0.' Western Electric Co, New York Chicago 
c THE KERNER STYLOGRAPHIC PEN. 
~ 

§ ° ° | ; 33 $l “« 7+ 





+ 


THEBESTESTPENFORTHELEASTESTMONEY. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 


The flexible air tube attached to_the needle extension gives a soft and delicate touch to the pen and a vibratory motion 
which keeps the ink in a constant state of agitation while writing and causing a perfect flow to the point. Our $1 00 pen «qual to 
the best, Phe difference in price depends alone upon the ornamentation. Our No. 5 RULING PEN is the BEST IN ‘THE 
WORLD tor Book-keepers. A perfect line always assured. No blurring or blotting. Price $1.50. 
ng to m ounting, $1.25, $1.50 and $3.00. Ask your stationer for them, or send to 


THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York. 
(te Beware of imitations. Ask for “* THE KERNER.” 


THE BERGMANN & HAID BATTERY. 
THE GREATEST OPEN-CIRCUIT BATTERY IN THE WORLD! 


BERGMANN & CoO. 


Have now succeeded in supplying what has till now been the GREAT DESIDERATUM in Telephone and all open 
circuit work. This Battery is not only 


The Simplest, Cleanest, Most Economical and Most Durable of All, 


but it overcomes all the existing defects of the Leclanché and other forms hitherto employed. 


It is Small, Neat, Compact and very Portable, Hermetically Sealed, and Guaranteed to form 
no Gases. On this account it requires hardly any attention. 


IT WILL LAST MOBE THAN TWICE AS LONG as any other. IT IS CHEAPER than any other, 


Other styles axccrd- 








PRICE CHANGED TO $1.20, COMPLETE. 


Samples sent to dealers and telephone exchanges on application. Send for circular. Liberal Discounts to deal 


BERGMANN & CoO., 
ELECTRICAL WORKS, 





Diatneter, iq inches. 292 to 298 Avenue B, corner Seventeenth Street, New York. 
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THE 


ELECTRICAL WORLD, 


TERMS OF SUBSCRIPTION, 


Invariably in advance : 


One Copy, 1 year, Postage Prepaid, $2.00. 


Six Months, $1.00; 


Three Months, 50c. 


A Copy for a year FREE to the getter-up of a 
club of five at $2.00 each. 


No one who desires to keep abreast of the won 
derful activity in Electrical Discovery and 
Invention that characterizes our time should be 
without it. . 

The Postage to any part of the United States 
or the Dominion of Canada is always prepaid 


by the publisher, and addresses are changed as 
often as desired, without extra expense. 

To foreign countries in the Universal Postal 
Union—which includes Newfoundland, England, 
France, Germany, Australia, etc.—the subscrip- 
ion price, postage prepaid, is $3.00 per annum. 

Remit by post office order, draft, registered 
letter or express. U.S. postage stamps taken. 
Address communications and make orders 


tayable to 
W. J. JOHNSTON, Publisher, 


No, 9 MURRAY ST.,NEW VORK,. 


JOHNSTON’S 


Electrical Agency, 


FOR PROCURING 


ELECTRICAL PATENTS, 


General Expert Electrical Work. 


The Patent Department 

is intended as a special convenience to electrical 
nventors and others desirous of securing their rights 
to inventions of various kinds by Letters Patent 
ither in this country or abroad, and is prepared to 
attond to general patent business in all its details. It 
isin charge of a corps of able ELECTRICIANS and 
PATENT SOLICITORS, and possesses advantages 
for taxing out electrical patents not afforded by 
any o‘her agency. 

Searches and repurts made as to patentability, in 


ringement, etc. 

Inventors of electrical devices who wish their cases 
t° receive skillful and scientific attention will find it 
to their interest to have their business done through 
this agency. Terms very moderate. 


The Technical Department 
js opened to the public as a medium of genera! 
technical information on all matters relating to 
electrical science. Some of the most noted elect 
tricians and experts are affiliated to this agency, and 
we are ina position to guarantee satisfaction to al! 
esiring to avail thems elves of its superior advan- 
ages. 

In short, this agency will place its experts at the 
disposition of the public in all matters coming within 
the province of the electrical engineer, and clients 
may always rely upon conscientious, painstaking 
and thoroughly intelligent work at reasonable rates. 

For further information address 


JOHNSTON’S 
ELECTRICAL AGENCY 


Ne .9 Murray Street, New York. 
W. J. Jcanstcn, Proprietor. 


C. O. MarLiovx. Electrician in Char -* 





“HELLO!!”’ 


Still Ahead and Going 
Farther ! 
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THE CHAMPION MECHANICAL 
TELEPHONE | 


HAS PROVEN ITSELF §UPERIOR TO 
ALL OTHER ACOUSTIC TELE- 
PHONES FOR PRIVATE 
BUSINESS LINES. 


Has Call Bells and Ear 
Tube Attachments. 


Works One Mile. 

Uses Galvanized Steel Wire. 

Is Troubled the Least by the Wind. 
Late Improvements Added. 


Senp For DgesoripTivE CIRCULARS. 


WM. J. BOWEN, 
Norwalk, Ohio. 


THE BISHOP 


GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 


SAMUEL BOARDMAN, Agent. 


Original and only Manufacturers in North 


PURE GUTTA-PERCHA INSULATED, 


AERIAL TELEGRAPH, TELEPHONE AND 
ELECTRICAL WIRES AND CABLES OF. 
EVERY DESCRIPTION. 


Sole Licensees under the Simpson patent for 
the manufacture of Gutta-Percha Insulated 
Wires. Have constantly on hand 
and make to order 


GUTTA-PERCHA AND BALATA INSU- 
LATED WIRES FOR ALL ELEC- 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 


WIRES, 
FOR OFFICE, AERIAL, UNDERGROUND 
AND BATTERY USES. 


Also, every variety of Compressed Electrical 
Cordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric Light and Gas Lighting 
Wires and Cables—Silk, Cotton and Fibre-cov- 
ered Copper Magnet Wires and German Silver 
Resistance Wires—Medical, Switch and Tele- 
phone Cords—Fiexible Elevator Cables, etce., 
G. P. Sheet for Cable Splices, and every descrip- 
tion of pure 


GUTTA-PERCHA GOODS. 
OUR GOODS ARE FOR SALE BY 
L. G. TILLOTSON & CO., 


5 and 7 Dey Street, New York. 
Send for Catalogue. 
ADDRESS COMMUNICATIONS: 


W. W. MARKS, Supt., 
420, 422, 424, 426 East Twenty-fifth St., 





Office at the Works. NEW YORK CITY, 


A biographical sketch, with documentary testi 
inventor, and contemporary publications. By 
three plates and forty-eight engravings. Price, 

Descriptive Catalogue of Technical Books and 


INVENTOR OF THE TELEPHONE. 


PHILIP REIS, Inventor of the Telephone. 


pony. translations of the original papers of the 
Prof. SILVANUS P. THoMPSON. [Illlustrated by 
$3, post-paid. 

list of Electrical Works sent free on application. 


E & F. w SPON, 35 MURRAY and 60 CHURCH STS., NEW YORK. 








thoroughly Demagnetized by an Expert practical Watchmaker and Electrician. 
watch magnetized, send it to 


I. S. LAWRENCE, 3'. Maiden Lane, New York. 


Wholesale dealer in Watches, Diamonds and Jewelry. 
Refers, by permission, to the publisher of THE ELECTRICAL WORLD. 


 MAGNETIZED WATCHES 


If you have a 


Repairing of fine watches a specialty. 













French 
for the cure 0 
Rheumatism, 
Neuralgia & 
or circular. 


Cincianati, Ohio 


R 


f 
nd 
E, JONES & BRO., 
this paper to insure reply. 





For Men, Women and Children. 


How TO GET STRONG 
ind HOW TO STAY 80 


isa volume that should be in the hands of every” 
body that places a proper value upon health, and 
the most practical way of obtaining and preserving 


" ombe Pirst Wealth is Health? —racensow. 


Simple Exercises for any oe part or for the 
whole body, within the reach of all. No costly 
apparatus needed. 
296 Pages, Illustrated, Cloth, $1.00. 
Mailed postage paid, on receipt of price. 
J. W. ENCLISH, Gen’! Agent, 
515 Broadway, New York, 








United 
States 
Mutual 


~ Telegraph and Electrical | 


nventors Models, Experi- 
brass castings. Send for 
& B . Cincinnati 


Medical Batteries, 
mental Work, and fine 
catalogue C, E. JON 

Meation this paper to insure reply. 





CURRESPONDENCE FOR ALL 


Electric Light Supplies, 
CARBONS AND WIRE 





SOLICITED. 









org eRe 
17 DEL e-NEWYORK 











ACCIDENT 

Association, - 

820 Broadway, : | 
N.Y. 


| 


SS 


iY 


AA 





PLACE IT IN YOUR SAFE. 


Invest $8 for $10,000 Accident Policy with | 
$50 Weekly Indemnity in the 


United States Mutual Accident Association 
320 and 322 Broadway, N. ¥. 

and place it in your safe. Twenty-five dollars a 
year will carry this insurance, and should mis- 
fortune overtake you in the way of fatal or dis- 
abling injury, there will never be cause to regret 
your forethought and prudence. European per- 
mits without extra charge. 


ELECTRICITY ! 


EVERY FAMILY SHOULD HAVE ONE OF 


DR. JEROME KIDDER’S 


Electro-Medical Apparatuses. 


THEY ARE THE BEST, owing to the 
Simplicity of Operation, Durable Con- 
truction and Physiological Qualities of 
Electricity they produce, 








DISEASES CON 
THE ENE 


UERED! 
VY ROUTED! 


Why suffer from the effects of Rheumatism, Gout, 
Neuraigia, Paralysis, Dyspepsia and Nervous Dis- 


eases, when you can procure the only positive eradi- 
ator of diseases and promotor of health ? 

Our superior Electro-Medical Apparatuses have 
stood the test,and are pronounced invaluable as 
remedial agents. 

The public should be on their guard against the 
many so-called Electric Belts, Bands, Armadillos, 
Brushes and Garments, as they are made to deceive 
the public, and not for their so called Electric 
Currents. 

To distinguish the uine from the spurious, send 
for a copy of the “ Electro-Allotropic Physiology,” 
Mailed free, Address JEROME KIPDER MANU- 





UOUSE BELLS, ANNUNCIATORS, 


ELECTRICAL TEST INSTRUMENTS 
WIRE. 


BOOKS 


ON 


The Telephone. 





Inventor of the Telephone. Philip 
Reis, inventor of the Telephone. A 
biographical sketcb, with documentary 
testimony, translations of the original 
papers of the inventor, and contempo- 
rary publications. By Prof. SILvaNnus 
P. THompson. Cloth. Illustrated by 
three plates and forty-eight engravings. .$3.00 


Practical Information for Tele- 
phonists, By T. D.. Locxkwoop, Elec- 
trician, American Bell Telephone Com- 
RTs SAL ode be cecteseccavacce 


The Telephone. A Lecture by Prof. 
ALEXANDER GRAHAM BELL, Delivered 
before the Society of Telegraph En- 
gineers. S8vo, paper, 30 illustrations.... 60 

The Telephone, the Microphone, 
and the Phonograph. By Count pu 
MoNncEL. Authorized Translation, with 
Additions and Corrections by the Au- 
thor. 12mo, cloth, 70 illustrations...... 1.25 


The Speaking Telephone, Electric 
Light, and other Recent Elec- 
trical Inventions. By GrorGE B. 
PRESCOTT. 8vo, cloth, 319 illustrations 
GEIR he Bc es oss soececeasaea chaccc 

The Telephone. An Account of the 
Phenomena of Electricity, Magnetism 
and Sound, as Involved in its Action; 
with Directions for Making a Speaking 
Telephone, By A. E. Dotpear. Second 
Edition. 18mo, cloth, 17 illustrations.... 50 
Copies of any of the above books, or of any 

other works, whether relating to the Science of 

Electricity or not, will be promptly forwarded 

to any address in the United States, Canada, 

Newfoundland, Mexico, or any foreign countr 

in the Universal Postal Union, postage prepaid, 

on receipt of the price. 


Remittance can be made by Postal Note, Post 


Office order, draft, registered letter or express. 
Address 


W. J. JOHNSTON, Publisher, 





FACTURING CO., 820 Broadway, New York City. 


No. 9 Murray Street, New York. 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


FIREPROOF INSULATED ELECTRIC LIGHT WIRE 
“c, From Pure phe Sue eeeet Sage age A> estaghar gay ji 
Patent “K. K.”’ Insulate opper and Iron Wire, for Telephone and Telegraph Use. 
49 CHAMBERS ST., N. Y. WORKS: WATERBURY, GONN. 18 FEDERAL ST., BOSTON. 




















PALMER W 





E 60, 


PALMER, MASS. . 








TELEGPARH 


TELEPHONE 
wWikkz, 


As Good as the best. Special care 


taken in its manufacture. 


Write us for prices before ordering elsewhere. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire 


Telephone, Telegraph and Electric Light, 





OFFICE, LINE, 


AND 


ANNUNCIATOR WIRE, 
Magnet Wire aud Flexible Cordage, 


200 & 202 N. THIRD STREET, 
PHILADELPHIA, PA. 


ATLAS POWDER. 


(A NITRO-GLYCERINE COMPOUND.) 


The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 
safest to handle and transport under all conditions. 

Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. 

For sale in all sections of the country by the authorized Agents of 


E. L DUPONT DE NEMOURS & CO. 


WILMINGTON, DEL. 


Manufactured by the REPAUNO CHEMICAL CO 


HAZARD POWDER CO. 


NEW YORK. 


LAFLIN & RAND POWDER C0., 


NEW YORK. 


305 Walnut Street, Room G, 
ag P. O. Box 2,472, PHILADELPHIA, 








Gelatinized Fibre. 


(Trade Mark.) 


The New Substitute for Hard Rubber. 


Adopted by the leading Electric Light Com 
panies and Manufacturers of Electrical Appar- 
atus, being a better non-conductor, lighter and 
more durable, at half the cost. 

Send for samples, circulars and prices to 


COURTENAY & TRULL, 


No. 15 Dey St., New York. 


J. H. LONGSTREET, 


No. 9 Barclay Street, 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies 
OF EVERY DESCRIPTION, 


ANNUNCIATORS AND BURGLAR 


ALARM APPARATUS, BATTERIES 
AND BATTERY MATERIAL. 


“elegraph Instruments for Rail- 
road Use a Specialty. 














THE AMERICAN BELL TELEPHONE COMPANY. 


W. H. FORBES, President. 


GROUND cing 





\ 























No. 


W. R. DRIVER, Treasurer. 


THEO. N. VAIL, General Manager. 
This Company, owning the Original 
Patents of Alexander Graham Bell for the 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 

ny, the American Speaking Telephone 
mpany, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 
This company desires to arrange with 
persons of responsibility for establishing 


District or Rxchauge Systems, 


in all unoccupied tereitory. similar to 
hose now in operation in all the principal 
ities in this country. 

Responsible and energetic 
required to act as licensees 
pose of establishing 


PRIVATE LINE AND CLUB LINE 


«ystems, for business or social uses. Also 
introduce the telephone for 


SPEAKING TUBE 


purposes, for which instruments will be 
leased for a term of years at a nom nal 
cental, 

This Company will arrange for telep one 
ines between cities and towns wher. 
sbange systems already exist, in ord r to 
iffo facilities for personal communi- 
‘ation between subscribers or custcmers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 

Company, 


or the pur- 


95 Milk Street, Boston, Mass. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 
ibey are liable to prosecution, and for damages for infringement, and will be prosecuted accord- 
y 


to the full extent of the law. 


TELEGRAPH WIRE. TELEPHONE WIRE. 


WASHBURN & MOEN MANUFACTURING COMPANY 


WORCESTER, MASS. 


Sas Ss eat N 
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EsTABLISHED 1831. Capita $1,500,000. 
16 Cliff and 241 Pearl Street, New York. 
215 Lake Street, Chicago. 
This Company having giveu careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, and especially with reference to the conditions necessary to highest electric 


conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE 


and anticipating at an early day the greatdemand that would exist for that article, they ba 
adopted and fully proved certain methods and appliances for the production of Telegraph as w 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 


PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 


(In connection with the DouBLE StmMENS FURNACE). 


All Wire made by this Company for Telegraph or Telephone purposés,is thoroughly tested 
before shipping, with regard to Conductivity, Tensile and Torsion strength, as well as Elongation 

Prices and terms for Telegraph or Telephone Wire—Plain, Oiled or Geivanized—given upon 
application. 

x. B.—The qualities known as extra Best (E. B. B.) and Best Best (B. B.) kept constantly in stock, 


DAY’S CHARLES WILLIAMS. JR. 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 








109 Court Street, Boston, Mass., 


AUTHORIZED MANUFACTURER OF 


AUSTIN GOODYEAR DAY, 


OFFICE: 120 BROADWAY, NEW YORK. 


FACTORY : SEYMOUR, CONN. THE AMERICAN 


KERITE INSULATION should be used on elec- 
trical conductors for any of the following 
purposes: 


Submarine, Underground or Aerial Tele- BELL TELEPHONE C0, 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for ' 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


or for any other operation which requires per- 
fect, indestructible and permanent insulation of 
electric wires. 





rsons are | 


' 
| 


A large number of 


ANTI-INDUCTION KERITE TELEPHONE CABLES, 
some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all | 
leading men connected with telegraphy, tele- 
phony, and electric lighting. 

At the CENTENNIAL EXHIBITION at 
Philadelphia, Sir WILLIAM THOMSON, the emi- | 
neat Electrician and Scientist, awarded to the | 


Kerite Insulated Wire and Cables 
A DIPLOMA 


For “ Excellence of the Insulation and Dura- 
bility of the Insulator.” 








Magneto, Crank and Push Button Call Bells, 
| Electric Bells, District Bells and Switches for 
Exchanges, Annuaciators, etc, 


For Sale by all Dealers in Telegraphic 
Materials. 





Telegraph and Electrical Instruments, 
Batteries, Wire, Insulators, and _  ele- 


CLARK B. HOTCHKISS, Gen. Agt. 








120 Broadway, New York, phone Supplies of every Description. 
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THE ELECTRICAL WORLD. 








THE “ELGIN” TELEPHONE, | 
for Private Lives, Copied by many, ex- 


FLEISCHMANN ’S 


celled by none! Address for illustrated | 
circular ELGIN TELEPHONE Co.. Elgin | 
L, G. Tillotson | * 


Kane County, [ll . U.S.A. 
&Co., 5&7 Dey St, Agents for New York, | 


BOSTON AND SANDWICH — 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, | ; 
No. 17 MURRAY sT., N. WY.) i 


REPRESENTED BY 
Cc. E. L, BRINKERHOFF. 


ESTABLISHED 1859. 


PLATINU 








Complete, $2.50, with full Directions. 








“RAPID” 
TELEGRAPH 
APPARATUS. 
Complete, $3.75, 
with Battery, ete. es 
Send for Cire ulars. 





1226 Chestnut St., 
| Philadelphia, Pa. 


H, M. RAYNOR, 








25 BOND STREET, New Vork. | 


READY SHORTLY. 





‘The Only Gue-Man Gar Made, 


THE TIME TELEGRAPH CO. | 


Is PREPARED 


SEPtT. 29, 1883 j 





To make Estimates and furnish Electric Tower 
Clocks of any size, and Strike the Hour upon 
Bells of any weight. 
EXECUTIVE OFFICE, Temple Court, 
5 & 7 Beekman Street, New York. 
EDISON'S SPEED AND PRESSURE 
RECORDING GAUGE AND ALARM. 


Vibrating Gong and Batteries, to be placed in Engine Room, 
EDSON’S STANDARD GAUGES 

are alike adapted for steam, high and low pressure, water, oil and gas in 

reservoirs, pipes, etc., and are indispensable to safety and economy. 











THE 


ALARM GONG, 


ti Paes x 7 
ELECTRICITY, MAGNETIS# AND)  Vetocipede paisa 


ELECTRO-TELEGRAPHY. 


A Practical Guide for Students, Operators and 
Inspectors, by 
THOMAS D. LOCKWOOD, | 
With 158 Illustrations. 


D. VAN NOSTRAN D, 


Publisher, 23.Murray and 27 Warren Sts, N. Y. 


Complete Catalogue of Electrical Works will | 
be sent to any address on application. 
| 
| 


‘The Oclebrated Bly Artificial Legs and Arms | 


Pronounced a 


FIRST BEST 







Bani Oar. LaggeNumbers 





Runs Rasily, is Durable and Capable of High 











in U. 8S. Gov- 

erament con Speed. Circulars an! indorsements of promi- 

petitive ex nent railroads sent on apolication. 

aminatio). 

Adopted hv | SHEFFIELD VELOCIPEDE CAR CO., 

ae ya Sole Manutacturers, 

gia, Sou th Three Rivers, Mich. 

Carolina and : 

Hocom ean ¥ Telegr aph and Electrical 

ed by the most Medical Batteries, Inventors Models, Experi- 

eminent sur mental Work, and fine brass castings. Send for 

geons, catalogue C. B. JONES & BRO. Cincinnati O 
Crutches | Mention this wiles takes repls ye 

at various ;  — a To ee 

prices. for he eupe Meory 
Send for ane 

amp iiiel ess. S f irenlar. 
Free Pampaiet che cosets a RRO. Ciucianatl, Ohio 
GEO. FE. FULLE , ..0’r to Dr. D. bl : Lechter B| Mention this paper to Insure reply. 




















ARC LIGHTS. 





WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
They ere fully equal to the ordinary size lights of other systems, and except in the amount 


are lights. 
of light are the same in every respect as our other lights. 
Number Number Nominal Horse-Power 
of Machine. of Are Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 11 
7 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estimates 


We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books, We desire to state that these batteries are 


GUARANTEED 


By this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
opponents regarding them, which have been so industriously circulated of late, are false in every partic- 


THE BRUSH ELECTRIC CoO., 


No. 379 Euclid Avenue, 
CLEVELAND - : OHIO. 


May 12, 1883, 


by ringing at the boiler, prevents explosion and saves both life and prop- 
erty. The speed of DYNAMO MACHINES must be uniform, and these 
cbart records are the best checks against irregular speed, placing respon- 
sibility where it belongs. 

For descriptive illustration see No. 
pamphlet and prices address 


Tie Edison Recording and Alarm Gauge Co.,No. 77 Liberty Street, W. ¥. 


28 ELECTRICAL WORLD. For 

















GEORGE WESTINGHOUSE, Jr., President, ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President aad General Manager. ASAPH T. ROWAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO,, 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 


Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 
ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


| FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


tas” Plans, estimates and detailed descriptions, tog together with references to apparatus in prac- 
tical operation, will be furnished upon application. 
Office and Works, Corner Fayette Street, Garrison Alleyand Duquesne Way. 
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AMERICAN ELECTRICAL WORKS 


(Formerly EUGENE F, PHILLIPS), 
MANUFACTURERS OF 


PATENT FINISHED 
INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 
Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunciator Wire, Lead-Encased 
Wire; Anti-Induction Aerial and Underground Cables, 


eto., eto. 
Office and Factory, 67 Stewart Street, Providence, R. I. 











EUGENE F, PHILLIPS, President, W. H. SAWYER, Secretary and Electrician, 





